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Executive Summary

The remedy for the Chevron Chemical Company Site in Orlando, Florida included
excavation and off-site disposal of soils, installation of fencing, implementation of
institutional controls, and maonitored natural attenuation of groundwater, Soil
remediation actions began in February 1992 and were completed by April 1994, A final
construction and Remedial Action Report Amendment for the soil removal activities was
completed in July 1994, and approved by the Environmental Protection Agency (EPA) in
1996, Monitored Natural Attenuation (MNA) was selected as the remedy for
contaminated groundwater on the site in the Record of Decision (ROD) issued by the
EPA to Chevron on May 22, 1996. The triggering action for this statutery review is the
initiation of the remedial action in July 1997

The assessment of this five-year review found that the remedy has been performed in
accordance with the requirements of the ROD and is functioning as designed. The
immediate threats have been addressed and the remedy is expected to be protective when
groundwater cleanup goals are achieved through monitored natural attenuation.

BACHE VROMORLANDFIVE YEAR REVIEW\FINAL REPORT VAL REPGAT 3.21-01 DOC
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Five-Year Review Summary Form

SITE IGENTIFICATION

Site name (from WasteLAN). Chevron Chemical Company

City/County: Crlando/Crange

NPL status: Final Deleted Other{spacify):

Remediation status {choose all that apply): Under construction R Complete

Multiple Ous*? ves [ Construction completion date:

Has site been put into reuse? Yes !

RFEVIFW STATUS

Lead agency: BBl State Tribe  Otner Federal agency:

Author name:  Andy Davis

Auther title; Director of Geochemistry Author affilistion. FRFP
Geomega Consultants

Review pericd:™  9/3/2002 — 127135/2002

Datals) of sita inspection:  4/20/2002, 9/3/2002

o Pre-SARA NPL-Removal Only
Non-MPL Remedial Action Site NPL-StatefTribe-lead
Regional Discretion

Type of review:

Review number. [  2(second)  3{third)  Other{specity)

Actual RA On-Site Construction af QL Actual RA Startat OU#E
Construction Complation Previgus Five-Year Review Repart

Other (specify}

Triggering action dats (from WasteLANY. July 1987

Dua data (five years after triggering action date} December 2002

*4OU" refers to Operahie Linit
 Review period should correspond to the actual start and end dates of the Five-Year Review in
. Wiastal] AN

PMHEVROMOALANDOPIVE YEAR REVEWWINAL REPORT\FINAL REPORT 1-21-01 DDC
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Five-Year Review Summary Form, cont'd

Issues:

The efficacy of the monitared natural attenuation remedy reguires future verdfication until ROD
eompliance has been attained.

Recommendations and Follow-up Actions:

Monftored natural attenuation sampiing - reduce frequency of ar éliminate some analyses. CCC
analysis should continue annually at MwW-18 and MW-1D. Synoptic Spring and Fall monitoring
rounds should ke conducted in 2004 and 2006 prior to the next five-yaar review.

Protectiveness Statemant(s);

The remedy is expected to be protective of human health and the environment wpen attainment of
groundwater cleanup goals, through natural attenuation. 1n the inlerim, exposure pathways that
could result in unacceptable risks are being controlled and institutional controls are preventing
exposurs to, or the ingestion of, groundwater. All threats at the site have been addressed
through excavation of soil, installation of fencing, and implementation of institutional controls.
Long-term protectiveness of the remedial action will be verified by sampling of on- and off-site
manltoring wells accerding to the recommended sampling and analytical plan. Currant monitoring
data indicated that the remedy i3 protective of human health and the environment.

Other comments:

Naone.

Lt 2L

Winstort A. Smith
Diractor, Waste Management Divigion

T2—0%

Date

PAMHEVAOMORLANDOWIYVE YEAR REVIEW'EINAL REFORTFIMAL REPQRT §-21-03,00C
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Appendix A — Fall 2002 Groundwater Sampling Report, Chevron Orlando, Flarida Site
Appendix B — Summary of CQC Analyses, Chevron Otlando, Florida Slte
Appendix C - Depth {o Water versus Concentration at the Chevron Orlardo, Florida Site

Appendix I} — SunLabs Data Sheets for the Fall 2002 Monitoring Event
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1 Introduction

The purpose of the five-year review is to determine whether the remedy at the site is
protective of human health and the environment. The methods, findings, and conclusions
of previous investigations and groundwater monitoring reports are documented in this
Five-Year Review report. In addition, this Five-Year Review report identifies issues
found during the review, and presents recommended actions fo address them. This Five-
Year Review report is prepared pursuant to CERCLA §121 and the National Contingency
Plan (NCP). CERCLA §121 states:

If the President selects a remedial action that resulls in any hazardous
substances, pollutants, or contaminants remaining af the site, the President shall
review such remedial action no less ofien than each five years afier the initiation
of such remedial action to assure that human health and the environment are
being protected by the remedial action being implemented. In addition, if upon
such review it Is the judgment of the President that action is appropriafe at such
site in aceordance with section [104] or [106], the President shall 1ake or require
stich action. The President shall veport fo the Congress a lisf of facifities for
which such review is required, the resulis of all such reviews, and any actions
taken as a result of such reviews.

This requirement is interpreted further in the NCP; 40 CFR §300.430(f)(4)(ii) states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminanis remaining of the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than
every five years afier the initiation of the selected remedial oction.

This five-year review addresses the remedy implemented at the Chevron Chemical
Company Site in Orlando, Florida. This review was conducted from September through
December 2002. The review was conducted by the United States Environmental
Protection Apency (EPA}, Region IV, with contributions from Geomega Incorporated
and TASK Environmenta!, Inc. The Florida Department of Environmental Protection
(FDEP) provided input during a 5-year review meeting held in Wakulla Springs, Florida
on November 20, 2002. This report documents the results of the review.

This is the first five-year review for the Chevron Chemical Company Site located in
Orlando, Florida. The triggering action for this statutory review was the initiation of the
remedial actions in July 1997 as dictated in the Record of Decision (ROD). The five-year
review is required because contaminants remain in the groundwater at the site above
levels that allow for unlimited use of the site and unrestricted exposure.

2 Site Chronology

Table 2-1 presents a chronology of the Chevren Orlando site events.
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3 Background
3.1 Physical Characteristics

The Chevron Chemical Company (CCC) Qrlando Site is located in Orange County,
Florida at 3100 Nerth Orange Blossom Trail (U.S. Highway 441) in the city of Qrlando,
Florida [Township 22 S, Range 29 E, Section 15] (Figure 3-1). The site covers 4.39 acres
of cleared, relatively flat terrain with grassy vegetation, and irees along the northeast
perimeter. The sife is currently uncccupied and fenced to discourage access. There are
no permanent structures currently on the site, An aluminum utility shed and two HDPE
containers are on-site for the collection of purge water for treatment and disposal during
groundwater monitoring events.

The Orlando site is bordered on the east by Orange Blossom Trail (U.S. Highway 441)
and the south by active railroad tracks operated by CSX (Figure 3-2). The land use in the
areas to the south and west of the site is light industrial, historically including two
construction companies with underground storage tanks, two gasoline service stations
with underground storage tanks, 2 door and trim manufacturing company, and a lumber
company. [ndustrial land use to the north and east includes a seed company and the
Fairview Commerce Park. Two residential mobile home parks, the Armstrong Trailer
Park and 441 Trailer Park, are north of the site (Figure 3-2).

The Lake Fairview Commerce Center is located across the highway from the eastem
portion of the site. Lake Fairview, a 400-acre remnant karst lake, is located
approximately 700 feet northeast of the site (Figure 3-2). The water level in the lake is
maintained at an elevation (87.4 feet above mean sea level [amsl]) below the ambient
groundwater level by a drainage well located on its northwest side.

The site is underlain by a surficial aquifer and the deeper Floridan aguifer. The surficial
aguifer occurs within undifferentiated sediments of Pleistocene age and is encountered at
a depth of 10 feet or less at the site. The saturated thickness of this aquifer at the site is 17
to 20 feet. Groundwater flow in the surficial aquifer is northeast toward Lake Fairview;
the gradient is approximately 0.006 feet/feet. The Floridan aquifer is encountered at a
depth of approximately 70 feet at the site. It occurs within the following formations, in
descending order, the Miocene age Hawthom Group (50 to 300 feet thick), the Ocala
limestone (0-125 feet thick), the Avon Park limestone (400 to 600 feet thick), and the
Focene-age Lake City limestone (over 700 feet thick). The sedimentary deposits
overlying the crystalline basernent in Orange County are approximately 6,500 feet thick.

3.2 Landand Resource Use

The Chevron Orlando site is a former pesticide and nutritional spray-formulating plant
that was owned and operated by CCC from 1950 to 1978. In 1978, Mr. Robert Uttal
purchased the property and operated a truck sales and service company on the property.
Mr. Uttal discontinued the operation of the truck sales and service facility in 1986, and in
1987 leased the property for vehicle storage. Operations at the site ceased in 1991,
Chevron purchased the property in foreclosure from First Union Bank and the Resolution
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Trust Company in 1993 and 1994, respectively. Chevron is the current site owner and
conducts the site environmental monitoring.

The site is currently unoccupied and fenced to discourage access. The site is not
currently in use and the groundwater in the surficial aquifer underlying the site is
currently not used as a source of drinking water. Future iand use at the site is expected to
be commercial or industrial. A deed restriction has been implemented to prevent
residentizl development of the site.

3.3 History of Contamination

Chevron Chemical Company

In 1950, CCC purchased the 4.39 acre Orlando site and constructed a pesticide
formulation plant, which it operated through 1976. From 1950 through 1976, the facility
received unblended products in bulk liquid and powder form, and combined the products
to formulate pesticides and nutritional sprays for bulk wholesale distribution. The
unblended products were delivered primarily by rail, with drum-packaged formulated
products removed by truck {TASK/FPTI 1994b).

Parathion, chlordane, phaltan, captan, malathion, and paraquat were the primary products
formulated at the site. 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane (DDT), difolatan,
lindane, dieldrin, aldrin, dibromamine, and aquecus soluticns of copper, zine, manganese,
sulfur, and boron {nutritional sprays) were also produced. Chemical carriers and solvents
used in pesticide formulation included xylene, kercsene, mineral oil, mineral spirits,
ethylbenzene, and aromatic naptha {TASK/PTI 1994a),

Rinsate ponds were used for the cellection and disposal of stormwater, pesticide
formulating rinse water, drum rinse water, and floor wash-down water. Two site
buildings, an office building and a warehouse, were constructed on conctete pads.
Chevron discontinued the formulation of pesticides in 1976. The rinsate ponds wers
backfilled with soil prior to sale of the site.

Central Florida Mack Trucks

In 1978, Mr. Robert Uttal purchased the property and began to operate Central Florida
Mack Trucks, a truck sales and service company. Mr. Uttal retained ownership of the site
until 1993, Mr. Uttal removed the remaining pesticide formulation equipment and al} but
one of the above-ground storage tanks. The interior of the warehouse was then washed
with soap and water to remove any remaining pesticides. The floor was also rinsed with
mineral spirits that were reportedly discharged to the ground surface in the area of the
rinsate ponds. After cleaning the warehouse, Mr. Uttal constructed four service bays for
truck repair and service and reportedly filled the underground storage tank with concrete.

Central Florida Mack Trucks repaired and serviced diesel engine trucks. Body work and
painting were also conducted at the site. The facility generated waste oil and waste
degreasing solvent (from the engine and parts cleaning operation). A waste oil trough
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was located along the railroad spur on the southwestern side of the site. Used oil filters,
waste oil, diesel fuel, paint, and partially filled drums of powdered pesticides were
discovered in the rinsate pond area during the first Removal Action, along with discarded
truck parts and debris. The collocation of these materials demonstrates that they were
generated and buried during the period of operation of the Mack Truck facility.

In March 1984, during the operation of Centra} Florida Mack Trmicks, & tanker truck
(owned by Waste Management, Inc.) containing three percent hydrochlotic acid and an
unknown grade of nitric acid, was stored onsite for repair. The tanker leaked an
estimated 3,000 to 6,000 gallons of acid, which resulted in an explosion in the vicinity of
the western rinsate pond. Waste Management excavated the spill area and disposed of
the contaminated soils. The excavation was backfilled with clean fill (Brown and
Caldwell Consultants (BCC) 1990).

3.4 [Initial Response

In addition, Chevron entered into an Administrative Order by Consent (AQOC) with the
EPA during 1990 to conduct a Contamination Assessment and Removal Plan for the site.
Site contamination was assessed by BCC in accordance with the requirements of the
AOC in order to investigate the potential for off-site migration of contarninants in the
groundwater, and characterize the magnitude and extent of soil contamination (BCC
1990). A screening investigation of the groundwater was conducted to determine the
maximum extent of groundwater contamination to the north and east of the site. A soil
gas survey was conducted in the southwestern corner of the site to further define the
nature and extent of petroleum product contamination in this area. The results of the soil
gas survey, combined with the grid sample analytical results, were used to define an area
of soil with petrolewm product contamination where pesticide contamination was absent.

As a result of soil screening activities, a Removal Action was conducted by BCC from
December 1991 through September 1992 (BCC 1991; 1992). The objective of this
removal action was {o excavate and remove material which could be a source to
groundwater contamination or a risk to human health via the inhalation and dermal
contact routes of exposure {as defined by the Agency of Toxic Substances and Disease
Registry (ATSDR)). The ATSDR cleanup goals were to remove shallow soils (0- fo 1-
foot below ground surface [bgs]) with chlorinated pesticide concentrations in excess of
30 mg'kg, and remove deeper soils {1-foot bgs to the static water table) with chlorinated
pesticide concentrations in excess of 100 mg/kg (TASK/PTI 19%4b). The ATSDR
further recommended the use of chlordane as an indicator chemical for the soil remeval,

During the Removal Action (Figure 3-2), all remaining site structures were demolished
and removed, 17,780 tons of pesticide-contaminated soil were excavated and properly
disposed off-site, 4,900 tons of petroleum-contaminated zoil were excavated and treated
on-site, 90 to 100 gallons of a free-phase liquid were extracted from subsurface soils and
disposed off-site, and 126,000 gallons of stormwater and groundwater recovered during
the soil excavation were treated and discharged into an onsite infiltration trench, All
excavated areas were backfilled with clean s0il and the site praded and seeded.
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The Removal Action Report (BCC 1992) describes the 1952 removal activities, presents a
pre-Removal risk analysis, and discusses the groundwater investigations which were
condueted. This report was submitted to the EPA in December 1992,

In 1993, Chevron voluntarily entered into another AQC with the EPA to conduct a
Remedial Investigation/Feasibility Study (RI/FS) pursuant to the EPA”s Superfund
Accelerated Cleanup Model (SACM). The intent of this RI/FS was to further evaluate
the migration of groundwater contaminants and investigate the potential for off-site soil
contamination at the adjacent Armstrong Trailer Park resulting from historical
stormwater runoff from the site.

The Remedial Investigation was performed as a dual-phase investigation conducted at the
site from April 27, 1993 through April 29, 1994, Phase I activities were conducted to
determine the nature and exfent of potential groundwater contaminants using existing
monitor wells. Phase Il activities were designed to further assess the magnitude and
-extent of groundwater contarnination, based on a computer model simulation of the
contaminant plume (TASK/PTI 1994a).

Laboratory analytical results of the Phase Il RI field sampling and analysis program
identified chlorinated pesticide contamination in soil samples from isolated areas of the
Armstrong Trailer Park, located adjacent to and downgradient from the northwest corner
of the site.

Based on Phase I R] results, an additional Removal Action was conducted fo excavate
and remove the 0- to 1-foot layer of scil in five designated areas in the Armstrong Trailer
Park property during March and April 1994 (Figure 3-3; TASK 1994). During this
additional Removal Action, approximately 227 tons of soil containing chlordane at
concenfrations > 4.9 mg/kg was excavated aud removed from the frailer park. The
excavated areas were restored with clean soil and the site graded and covered with sod.

The additional Removal Action also encompassed tzeatment of groundwater generated
during the RI pumping test and purging of the monitor wells, and disposal of drill
cuttings and drilling mud ecllected in drums during the Remedial Investigation
monitoring well construction. Approximately 6,000 gallons of pumping test and purge
water were treated with a diatomacious earth filter to remove suspended particulates,
followed by filtration through granular activated carbon (GAC) canisters. The treatment
was accomplished in two batches, each of which was sampled and analyzed for
hydrocarbons and chlorinated pesticides. No contaminants were defected in either batch
of treated waters, The treated water was discharged on the Chevron Orlande site via
spray irrigation.

The additional Removal Action successfully met the Removal Action goal by excavation
and off-site disposal of soil with chlordane concentrations exceeding the preliminary
remediation goal (PRG) of 4.9 mg/kg, demonstrated by the analytical results for
confirmation samples and samples of the backfill material (TASK 1994). At the
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completion of the additional Removal Action, approximately 40 tons of material from the
site were transported to and disposed of in the Springhill Regional Landfill.

The Removal Action Report Amendment (TASK 1994) describes the 1994 removal
activities, presents analytical results for confirmation samples and backfill material, and
discusses the groundwater treatment and disposal conducted during the Remedial
Investigation. This report was submitted to the EPA in December 1994

In May 1994, the site was finalized on EPA’s National Pricrity List (NPL). The listing
was based on analytical results indicating the presence of pesticides, metals, and
hydrocarbons in groundwater. The RI/FS documents were finalized in March 1995 and
concluded that concentrations of groundwater contaminants had generally decreased with
time and the contaminant plume had apparently reached equilibrium, ceasing to migrate
bevond its current position (TASK/PTI 1594b}.

In May 1996, EPA issued a ROD determining the groundwater remedy at the site to be
monitored natural attenuation (MNA) and concluded that “No Further Action” was
necessary to protect human health from exposure to on-site or off-site soils. This ROD
set risk-based action levels for on-site surface and subsurface soils, on-site groundwater,
and off-site surface soils.

In July 1997, EPA issued a Unilateral Administrative Order (UAQ) to Chevron to
implement the actions set forth in the ROD. Under the UAQ, Chevion continues to
monitor the groundwater biannually and submit the results to EPA for review.
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3.5 Basis for Taking Aclion

Contaminants

Hazardous substances identified as COCs by the EPA. in the ROD include:

On-Site On-Site On-Site Off-Site
Surface Soil Subsurface Soil Groundwater Surface Soil
44°.DDD 44°-DDD 4,4’-DDD Chlordane
4,4'-DDE 4 4°-DDE a-BHC Dieldrin
4,4’-DDT 44'-DDT B-BHC Lead
Aldrin Aldrin ¥-BHC (lindane}
p-BHC a-BHC Chlordane
Chlordane B-BHC Benzene
Dieldrin v-BHC (lindane) Ethylbenzene
Heptachlor Epoxide Chlordane Xylenes

Dieldrin Total naphthalenes
Endrin Arsenic
Chromium
Lead

Arochlor-1260
1,4-Dichlorobenzene
Chlorobenzens

A Baseline Risk Assessment (BRA) (Black & Veatch, 1995) was conducted in 1994 to
assess the soil and groundwater contamination present on-site. Presently, ingestion of
groundwater on-site or at one location adjacent to the site (MW-1) would pose an
unacceptable risk based on the exceedance of risk-based cleanup levels and/or maximum
contaminant level (MCL). However, no drinking water wells are currently located within
the area of the groundwater plume.

Based on the results of the BRA (Black & Veatch, 1995), plume attenuation and stability
calculations (Geomega, 20004, 2001b, 2002b), and the ROD’s on-site soil determination
(EPA 1996), the medium of concern for remedial action is groundwater.

Since the groundwater in the surficial aquifer is not currently consumed it poses no risk
10 human health. Ingestion of groundwater at the site in the near future would be
associated with unacceptable risk, because the groundwater contains contaminants above
federal and/or State of Florida groundwater cleanup goals. These contaminants are
limited to a-benzene hexachloride (a-BHC), B-BHC, v-BHC, benzene, and chremium as
all other COCs identified by the ROD currently meet federal and state goals.
Exceedances of the chromium standard in local monitoring wells are not attributed to site
conditions {Geomega 2001b). Recent plume attenuation and stability calculations
(Geomega 2000d, 2001b, 2002b) indicate that there has been ongoing COC mass
reduction and the plume center-of-mass has remained stable over the last nine years. In
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addition, any potential consumption of groundwater on-site has been obviated via deed
restrictions (EPA 1996). Therefore, potential threats of releases of hazardous substances
from the site have been addressed through implementation of the response action selected
in the ROD to prevent “an imminent and substantial endangerment to public heaith,
welfare, or the environment.”

4 Remedial Actions
4.1 Remedy Selection

The ROD for the Chevron Orlando site was signed by the EPA on May 22, 1996,
Remedial Action Objectives (RAOs) were developed as a result of data collected during
the RI/FS to develop and screen remedial alternatives to be considered for the ROD.
Following the 1992 on-site source material excavation and removal, and the 1994 off-site
soil removal activities at the Armstrong Trailer Park, groundwater issues were the focus
of the selected remedial actions presented in the 1996 ROD. Therefore, the RAOs for the
site were developed only for groundwater and include the following:

Source Control Response Objectives

. Prevent potential ingestion of contaminated groundwater for the protection of
human hezlth;

. Prevent further groundwater quality degradation for the protection of the
environment;

Management of Migration Response Objectives

» Prevent exposure to groundwater contaminants for the protection of human health
and the environment;

. Prevent further migration of groundwater contamination beyond its current extent.

The major components of the groundwater control remedy selected in the ROD include:

I The implementation of deed restrictions/notices or institutional controls to
prohibit consumption of contaminated groundwater until the cleanup standards
have been met;

2. Routine maintenance of the site including fence maintenance, grass mowing, etc.;
A contingency plan which includes the installation of a subsurface filter wall or

other measures such as limited air sparging, hydraulic gradient control, or source
removal to be implemented as necessary;

The major components of the groundwater management of migration remedy selected in
the ROD include:



Chevron — Orlandg — Final Five Year Review 3/21/03

1. [Use MINA or natural degradation to achieve groundwater cleanup levels;

2. Groundwater monitoring of existing wells on the Chevron property and adjacent
to the sits;
3. Five-year site reviews {0 assess site conditions, groundwater contaminant

distributions, and any associated site hazards,
4, The proper closure of the site after performance standards are met.

4.2 Remedy Implernentation

The UAO was issued by EPA in July 1997 for Chevron to implement the ROD. Under
the UAQ, Chevron continues to monitor the groundwater biannually and submit the
results to EPA for review. Natural sttenuation and monitoring were retained because the
“long-term effectiveness of all the alternatives is similar” {TASK/PTI 1994b).

Soil removal, prior to the UAQ being issued to Chevron in 1997, fook place in 1992, Soil
excavation (Figure 3-2) was performed in response to a Removal Action AOC in 1950
between the EPA and Chevron (BCC 1992). This on-site chlordane-based soil removal
action took place from December 1991 to September 1992 and resulted in the removal of
shallow soils {0- to 1-foot below ground surface) with chlerinated pesticide
concentrations in excess of 50 mg/kg and deeper soils (>>1-foot deep) with chiorinated
pesticide concentrations in exgess of 100 me/kg.

The 1992 removal action resulted in excavation of approximately 50% of the site’s
surface soil and 17% of the subsurface soils above the water table. All excavated areas
were backfilled with clean soil and the areas graded and seeded. The soil excavation
activities did not explicitly address effects of scil removal on the nature and extent of
groundwater COC concentrations.

Additional soil removal activities were conducted in 1994 at the Armstrong Trailer Park,
located adjacent and to the north of the site, in response to Chevron enfering into a
voluntary AQC with the EPA in 1993 to conduct the RI/FS for the site. Based on soil
screening analysis, five areas within the Armstrong Trailer Park (Figure 3-3) were
excavated to a depth of 1 foot bgs, or to the Removal Action goal of 4.9 mg/kg chlordane
(Task 1994).

The EPA has determined that all soil removal activiiies were performed according to
specifications. FDEF has concurred regarding the off-site soil removal. However, the
ROD states “FDEP agrees with the groundwater remedy, but does not agree with no
further action for [on-site] soil.”

A Remedial Design/Remedial Action (RD/RA) program for MNA was developed (TASK
1997) to satisfy the ROD monitoring requirernents. The program consisted of semi-
annual water level measurement and groundwater sample collection and analyses (Table
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4-1} for chemical compounds of interest and indicator parameters for evaluating natural
attenuation. '

Since the implementation of the ROD remedial actions in 1997, data analysis reports
have been produced, integrating current groundwater monitoring data with all available
historical groundwater data to develop a working hypothesis of the fate and transport of
chernicals of concern at the site.” This data infegration and analysis has been compiled in
biannual groundwater sampling reports (Geomega, 20002, 2000b, 2001a, 2001b, 20024,
2002b) and the following supplemental reports:

s Groundwater Data Analysis and Supplemental Groundwater Modeling, Chevron
Orange Blossom Trail Site, Orlando, Florida (Exponent 1998);

e Comprehensive Data Review and Hydrogeochemical Conceptualization of the
Chevron Orlando Site (Geomega 1999);

e Plume Stabiliny: A Computational Interpretation Using the Center of Mass
Technigue” (Geomega 2000c);

s BHC in Chevron Orlando Groundwater: Evidence for Plume Attenuation and
Stabiliny (Geomega 2000d),

4.3 Groundwater Monitoring/Operation and Maintenancs (O&M)

This section provides a brief description of the MNA program, Operation and
Maintenance (O&M) requirements, Q&M activities to date, problems encountered, and
Q&M costs. A detailed description of the MINA program and Q&M requirements for the
Orlando site are presented in the RIVRA program (TASK 1997, requiring Chevron to
conduct long-term groundwater monitoring and maintain regulatory and institutional
controls to limit the future use of the site.

4.3.1  Monitored Natural Attenuation (MNA) Program

The purpose of the groundwater monitering program is to gain a mechanistic
understanding of the processes governing natural attenuation of COCs, and to menitor
these processes and associated geochemical parameters, COC concentrations, and COC
degradation products over the long term. The intent of the groundwater menitoring
program is to confirm the postulation that MNA will provide an effective groundwater
remediation strategy for the site. This groundwater remedy utilizes natural
biodegradation processes cccurring within the surficial aquifer to achieve RAOs
established in the ROD. The results from each biannual sampling event are used to assess
the efficacy of MNA as an effective groundwater remedy.

The MNA program has consisted of the following activities:

10
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Water leve]l measurements,
Field parameters and geochemical measurements (e.g., pH, Eh, dissolved oxygen,
conductivity, temperature, total Fe, Fe?", sulfate, sulfide, alkalinity), and

« Laboratory analysis of COCs, dissolved gases, iInorganics, and daughter products.

The field measurements, disselved gas, and inorganics analyses are used to assess the
geochemical conditions of the groundwater at the site. COC analytical results are
evaluated against previous sampling rounds to determine their reduction with time
relative to ROD clean-up standards. Data analysis was performed to determine the
temporal and cumulative efficacy of natural attenuation processes to reduce groundwater
contaminant concentrations. Analytical and field results were also used in EPA’s MNA
score sheet to assess the efficacy of natural attenuation at the site (see Section 6.4.4).

Groundwater monitoring program chemical analyses included:

purgeable aromatic compounds (EPA Method 8021)
purgeable halocarbon compounds (EPA Method 8021),
semi-volatile organic compounds (EPA Method 82703,
chlorinated pesticides (EPA Method 8081},
organophosphate pesticides (EPA Method 8141), and
arsenie, chromium, and lead {EPA Method 6010)

These analytes were measured according to the schedules summarized in Table 4-1.

432 O&M Requirements

In order fo achieve cleanup of the groundwater at the Chevron Orlando site, sampling and
analysis of groundwater samples collected from select monitoring wells will be
performed to assess the degree of natural attenuation occurring at the site. Operation and
maintenance requirements are presented in the RD/RA program (TASK 1997).

The O&M requirements of the approved RD/RA program include:

. Deed restrictions/notices or institutional controls to prohibit consumption of
contaminated groundwater until the cleanup standards have been met;

. Routine maintenance of the site including fence maintenance, grass mowing, etc.

. Groundwater monitoring to document the expected reduction in contaminant

concentrations and to evaluate potential contaminant migration;

. Analvtical results showing evidence of natural degredation and/or attenuation of
groundwater contaminants,

11



Chevron — Orlande — Final Five Year Review 21103

] A contingency plan which includes the installation of a subsurface filter wall.
QOther measures such as limited air sparging, hydraulic gradient control, or soutce
removal, would be implemented as necessary. The contingency would be invoked -
if cne of the following conditions is met:

— Contaminant concentrations do not decrease by 10 fo 15% within one year.
— Contaminant concentrations in subsequent years do not decrease as expected.

— Organic contaminants are detected in sentinel monitoring wells MW-11 or
MW-15,

The MNA program has included 14 locations, which are cross-gradient, downgradient,
and upgradient of the former contaminant source areas located on the Chevron property.
Monitoring has been: conducted biannually ginee adoption of the ROD, and continues
today.

433 Q&M Activities lo Dafe

Biannual water level monitoring, field parameters and geochemical measurements, COC
and MINA sampling, and data evaluation has been conducted according to the scope of
work adopted in TASK 1997 and updated in Geomega 2001. The most recent monitoring
event occurred in September 2002. Routine monthly/bimonthly maintenance activities
include mowing grass, removing weeds and vegetation along the fence-line, trimming
trees, maintaining chain-link fence integrity, collecting garbage and debris, and painting
the block wall and monitor well covers.

434 Problems Encountered

Since the MNA sampling program was initiated in October 1997, the program has been
implemented and no monitoring system maintenance or froubleshooting activities have
been required.

Detections of chromium in groundwater samples from certain wells during the 199%
sampling events encouraged the modification of the analytical components to include
additional metals to investigate the possibility of deterioration of the stainless steel well
casings. However, after monitering metal components in the groundwater system, it was
concluded that high chromium detections in offsite wells MW-28, MW-65, and MW-15
are originating from a source not related to the site or monitoring wells (Geomega
2001b}. '

Methyl tertiary-butyl ether (MTBE) from an upgradient source crossed the site, detected
in MW-10 and MW-16 between 1995 and 2000.

Off-site monitoring well MW-13 was vandalized in 1997 leaving the well unsuitable for
water level and water chemistry measurements.

12
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4.3.5 Annual System Operations/O&M Costs

Chevron is conducting long-term monitoring and maintenance activities according to the
RD/RA program (TASK 1997) developed for the site and approved by EPA.

5 Progress Since the Last Five-Year Review

This is the first five-year review for the site.

6 Five-Year Review Process

6.7 Administrative Components

The EPA notified CCC of the need for a five-year review in the fall of 2001. CCC
agreed to prepare the technical and community inveolvement portions of the report. The
review team consisted of EPA (the Remedial Project Manager) and CCC (with its
contractors). EPA developed a schedule which anticipated EPA approving the five-year
review by December 2002,

6.2 Community involvement

The Remedia! Project Manager (RPM) initiated the five-year review for the Orlando site
in fall of 2002. Upon completion of the review, a notice will be placed in the lecal
newspaper notifying the public that the review has been conducted, the purpose of the
review, and the contact information for EPA. Additicnally, a final copy of the review
report will be placed in the information repository for the Site which is located at the
Orlando Public Library, Edgewater Branch, 6250 Edgewater Dirive, Orlando, Florida
32810. :

8.3 Document Review

This five-year review consisted of a review of relevant documents including O&M
records and monitoring data (See Attachment 1). Applicable groundwater cleanup
standards, as listed in the 1996 ROD, were reviewed {See Attachment 2).

6.4 Datla Review

6.4.1  Soif Remediation Activities

Soil remediation activities at the Chevron Orlando site began in 1992, prior to issuance of
the final ROD in 1996 and the EPA’s UAQ in 1997, Remedial activities for this medium
were performed in two separate events: (1) on-site soil removal action between December
1961 and September 1992 (BCC 1992); and (2) off-site scil removal action between
March and April 1994 (Task 1994). All soil remediation and site restoration activities
(i.2., demolishing and removing all buildings and structures) were completed by 1995,
HEowever, the soil remedial activities did not address effects of soil removal on the nature
and extent of groundwater COC concentrations. The data reviewed in this report include

13
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a comparison of initial and final COC levels in the surface and subsurface soils at the
Orlando site. Soil analytical data are presented in Tabie 6-1. Based on the soil data, the
intent of the on-site and off-site soil remediation activities have been conducted and
fulfilled in accordance with EPA specifications.

In May of 1990, Chevron signed an AOC with the EPA, resulting in the 1992 on-site
excavation and off-site disposal of 17,780 tons of pesticide-contaminated soil, the
excavation and off-site treatment of 4,900 tons of petroleum-contaminated soil, the
extraction of 90 to 100 gallons of a free-phase liquid from subsurface soils, and the
treatment and on-site discharge of 126,000 gallons of stormwater and groundwater
recovered during the soil excavation. All excavated areas were backfilled with clean soil.

In January 1993, Chevron voluntarily entered into an AOC with the EPA to further
evaluate on-site groundwatet contamination and assess the potential for off-site soil
contamination by conducting a RI/FS pursuant to the EPA’s SACM. In response to
laboratory analytical results of the Phase II RI field sampling and analysis program,
Chevron performed an additional Removal Action in March 1994, resulting in the
excavation and off-site disposal of approximately 230 tons of pesticide contaminated soil
from the adjacent Armstrong Trailer Park. All excavated areas were backfilled with
clean soil.

6.4.2 Post-Removal Soil Conditions

The extent of on-site soil excavation was defined by soil samples with concentrations of
COCs below performance standards (Figures 6-1 through 6-3; Table 6-2). Based on
these data, the intent of the on-site surface soil remediation has been completed.
Similarly, off-site soil excavation was defined with residual concentrations below risk-
based performance standards (Figure 6-4, Table 6-3, Geomega 2000d).

As a result of the soil removal efforts, EPA has determined that “No Further Action” is
necessary for soil at the site and risk levels associated with soils are considered to be
“protective of human health and the environment” as stated in the 1996 ROD. However,
FDEP suggested that 2 more stringent tisk level may be necessary to achieve deletion of
the site from the NPL.

643 Groundwater Moniforing

Chevron has been conducting a groundwater moniforing program since 1997 to
determnine the efficacy of MNA as the site groundwater remedy. The MNA assessment
also utilizes groundwater data from as early as 1991. The primary objectives of this
program are to pain a mechanistic understanding of the processes governing natural
attenuation of COCs in a natural environment, and to monitor these processes and
associated geochemical parameters, COCs, and COC degradation products over the long
term. The results of the latest monitoring event in September 2002 are included in
Appendices A through D,

14
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According to the U.S. EPA (1997), natural attenuation processes include physical,
chernical, or biological processes that, under favorable conditions, act without human
intervention to reduce the mass, toxicity, mobility, volume, or concentration of
contaminants in soil or groundwater. Natural attenuation processes at the site have been
evaluated through the use of four indicators recommended in the Use of Monitored
Natural Attenuation at Superfiund, RCRA Corrective Action, and Underground Storage
Tank Sites (Office of Solid Waste and Emergency Response (OSWER) Directive No.
0200.4-17P, April 21, 1999) for evaluating the performance of an MNA remedy. The
four indicators are:

» Demonstrate that natural attenuation is cccurring according to expectations;

v Verify that the plume is not expanding either downgradient, laterally or
vertically,

» Identify any potentially toxic or mobile transformation products; and

« Detect changes in the environmental conditions that may reduce the efficacy of
the natural attenuation processes.,

Groundwater monitoring has been conducted at the site since Octaober 1991 {Figure &-5).
Groundwater data for COCs have generally exhibited temporal variability since 1991
(Figures 6-6) and demonstrated decreasing or stabilizing COC levels from peak
concentrations. The temporal trends indicate that the contaminant plutne has apparently
reached equilibriurm and has ceased to migrate beyond its current position. These
conclusions have all been strengthened by recent groundwater analytical data and plume
attenuation and stability calculations, indicating that the COCs are naturally attenuating
throughout the site (Geomega, 2000d, 2001b, 2002b).

Historically, organic COCs have been detected in groundwater at most on-site wells and
three off-site Jocations (MW-18 and -1D, MW-25 and -2D, and MW-5D). There were
also detections in MW-12, MW-13 and MW-6D during one semi-annual sampling event
apiece, although these detections were attribuied to analytical uncertainty because COCs
have not reappeared subsequently (Geomega 2000b, 2002a). Incrganic COCs (i.e., Pb
and Cr) have been detected in all on- and off-site wells,

The lateral extent of the organic COCs is constrained in the downpradient directions by
MW-6 to the north, MW-11 and MW-13 to the northeast, and MW-12 to the east,
Vertically, pumping test and analytical results from MW-14, a Floridan aquifer monitor
well located in the center of on-site groundwater COC concentrations (Figure 6-5), show
that COCs are confined to the surficial aquifer (TASK PIT 1994).

In order to establish MNA as the groundwater remedy for the site, the ROD required
Chevron to demonstrate that proundwater COC concentrations would naturally decrease
by at least 10-15% from April 1995 to May 1996, Comparnng average analytical results
between April 1995 to February 1996 (the relevant compliance interval) across the
monitoring well network shows that COC concentrations declined by up to 49% during
this time period (Appendix B). Xylene appears to increase by 5%, however, this
interpretation appears anomalous due largely to values observed at MW-8 in February
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1996. The calculation of changes in COC concentrations between April 1995 and
February 1996 in this manner (Appendix B) does not account for groundwater variability
and was conducted to put COC concentrations in the ROD context

An analysis of water level elevation vs. COC concentration shows that short-tarm
tempora) variability in COC concentrations is associated with changes in water level
elevation (Geomega 1999). A correlation was established between average total BHC
concentrations and depth to water, suggesting that the rise and fal] observed in site water
levels controls groundwater BHC concentrations. As additional sampling events have
consolidated the groundwater system characterization, a statistically significant
correlation {p>0.99) between average total BHC concentrations and depth to water level
was identified (Figure 6-7), confirming that the rise and fall observed in site water levels
controls groundwater BHC concentrations. The correlation with depth to water is less
significant for BTEX compounds because these compounds do not sorb strongly to soils
as evidenced by average concentrations of these COCs clearly showing a consistent
degradation over time (Figure 6-8).

Groundwater monitoring results indicate that a decrease in the water level between
sampling events generally displays increased COC concentrations over the same time
period (Figure 6.7). This strong correlation relationship between COC concentrations
(particular BHC-isomers) and the groundwater elevation suggests an alternative
interpretation of COC diminution is more appropriate than comparing COC analytical
results from consecutive sampling events, Comparing analytical results at similar water
levels demonstrates a consistent decrease in COC concentrations (Figures 6-2 through 6-
11) between the initial post-removal measurement (1993) and the most recent consistent
water table measurements (Qctober 1997). Furthermore, the rate of decrease for the total
BHC-isomers has been found to be slower than the rate of decrease for benzene, toluene,
ethylbenzene and xylene (BTEX) compounds. Historical data for al! wells are presented
in Appendix B. Appendix C contains figures of water level versus COC concentration
for each individual well from 1291 to the present.

These observed trends in site monitor wells are good indicators that COCs remain near
their original source areas. Additionally, the available groundwater data for the site
suggest that there is “moderate evidence” for natural attenuation when incorporated into 2
modified form of the Natural Attenuation Score Sheets developed by the EPA for
chlorinated solvents (Table 6-4). This monitoring record indicates that the groundwater
COC attenuation process conceptualized in the ROD is proceeding as expected.

Historical and recent groundwater data support evidence that natural attenuation
processes at the site are continuing to provide adequate protection of human health and
the environment as specified in the ROD. The groundwater data have been synthesized
into the site interpretation and will be utilized in the ongoing monitering and assessment
of the efficacy of MNA for the site groundwater remedy.

Over the past eight years since on-site soil removal activities were completed in 1994,
there has continually been clear evidence of BTEX solute reduction with decreased
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concentrations in off-site wells (e.g., MW-2D; Figure 6-12) and in wells located adjacent
to the soil remedial activities {e.g., MW-38, MW-3D and MW-88). In other on-site wells
(e.g. MW-4D), solute behavior is more complex with oscillating concentrations
superimposed on an overall declination in BTEX concentrations (Figure 6-13).
Examination of the BHC isomets shows similar decreasing concentration patterns in
some cases (e.g., MW-2D; Figure 6-12), and oscillating concentrations in other wells
(2.2, MW-4D; Figure 6-13} distal to the scil removal action.

Based on the spafial extent of groundwater COCs, the perimeter of the affected
groundwater region has not varied substantially since sampling of the current monitoring
well network commenced in September 1993, Center of mass caleulations for the
groundwater COCs (Figure 6-14) show that the B-BHC center of mass is consistently
located between monitaring well locations MW-4 and MW-10 and the xylene center of
tmass remains located between MW-4 and MW-1. Additionally, cross-sections from
southwest to northeast across the site (Figures 6-15 and 6-16) show that COC
concentrations in on-site monitoring wells fluctuate temporally and display peak
concentrations consistently located at MW-4. Distal wells upgradient (MW-8, b-BHC)
and downgradient (MW-11 and MW-13, 2-BHC) remain stable with COC concentrations
below method detection limits for the last 3 to 4 consecutive sampling events. The
spatial stability of groundwater COCs has been further supported by recent monitoring
well data indicating that downgradient wells are uninfluenced by site conditions.

Plumne attenuation and stability calculations indicate that there has been engoing COC
mass reduction and the plume center of mass has remained at steady state over the last 9
years (Figure 6-14; Geomega, 2000, 2001, 2802). More than 97% of the total BHC mass
in soils and groundwater has been removed from the site by excavation, extraction, and
natural attenuation as the total mass of dissolved BHCs in groundwater alone decreased
from 1968 grams in 1991 to 649 grams in 2002 (Figure 6-17).

Currently, other groundwater COC concentrations (Section 6.4.4) have remained below
the cleanup standards with the exception of chromium where sporadic off-site
exceedances are not attributed to the site (Geomega 2001b).

Groundwater geochemical conditions and contaminant trends are discussed in detail in
the following sections.

644 Groundwater Remediafion

The RI/FS documents concluded that concentrations of groundwater contaminants had
generally decreased with time and the contaminant plume had apparently reached
equilibrium, ceasing to migrate beyond its current position (Task-PTI 1994). In May
1996, the ROD issued by the EPA conciuded that potentially unacceptable risk is
associated with this site due to potential future consumption of groundwater containing
contaminants above either federal or State of Florida groundwater standards. BHC
isomers, benzene, ethylbenzene, and xylene in on-site groundwater were the most
important contributors to estimated risks; therefore, these contaminants have been the
focus of groundwater remediation since 1997.
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Currently, ingestion of groundwater on-gite or at one monitoring well location adjacent to
the site (MW-1) would pose an unacceptable risk. However, no drinking water wells are
currently located within the area of the groundwater plume, and any potential
consumption of groundwater on-site has been obviated via deed restrictions (EPA 1996).
The groundwater in the swrficial aquifer is not currently consumed on-site and potential
threats of releases of hazardous substances from this site have been addressed through the
implementation of the response action selected in the ROD} to prevent “an imminent and
substantial endangerment to public health, welfare, or the environment”. Therefore, the
groundwater currently poses fio imumediate risk to human health.

The following cleanup goals for groundwater were identified in the 1996 ROD:

cocC Performance Standard pg/l
o-BHC 0.05
E-BHC 0.1
T-BI—[C 0.2
4,4-DDD! 0.1
Chlordane 2
Benzenea 1
Ethylbenzene 30
Xylene 20
Arsenic 50
Chromium 100
ILead 15
Napthalenes 100

I'1,1-dichloro-2,2-bis(p-chloropheny!) ethane

To verify that long-term cleanup goals are being met, groundwater chemistry has been
analyzed to investigate the potential for, and evidence of degradation of COCs, inclnding
chlorinated pesticides (c-, B-, and y-BHC, chlordane, and DDD), purgeable aromatic
compounds (benzene, ethylbenzene, and xylene), metals (arsenic, chromium, and lead),
and base-neufral organics (napthalene).

6.4.4.1 Evidence of COC Natural Attenuation

The available groundwater data suggest that there is “moderate evidence™ for natural
attenuation when incotporated into a modified form of the Natural Attenuation Score
Sheets developed by the EPA for chlorinaied solvents (Table 6-4). These scoresheets
represent a useful template for application fo other situations where MNA for other
chlorinated compounds must be evaluated (Davis et al, 1999). In addition, pesticide
daughter products have been detected in site monitoring wells, providing further evidence
of natural attenuation (Geomega 2000).
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Trends in groundwater COC’s in site monitor wells are good indicators of contaminanis
remaining in the groundwater near to the original source areas. This monitoring record
indicates that the groundwater COC attenuation process conceptualized in the ROD is
proceeding essentially as expected. Historical data for all wells are presented in Appendix
B.

The following sectiens desctibe the groundwater geochemical conditions, contaminant
trends, biodegradation pathways, and resulis of the EPA’s MNA scoring system.

6.4.4.2 Groundwater Geachemistry

Site and local groundwater has remained slightly acidic with a pH between 4.0 and 7.0,
with the lowest pH occurring in off-site monitor wells. Groundwater generally has low
concentrations of dissolved solids {8C <500 umhos/em?), with shallow wells having a
higher specific conductivity than the deep monitoring wells, On-site monitoring wells
have low dissolved oxygen concentrations (<1 mg/L) along with reducing redox
potentials {Eh<(), indicating envirenmental conditions conducive to the reductive
dechlorination of the BHC compounds. Distal off-site wells (MW-11, MW-12, MW-135}
also have relatively low dissolved oxygen concentrations but, in contrast, have exidizing
redox potentials (Eb>150). Dissolved iron concentrations are consistent with the
measured Eh values and correlate well with on-site wells having higher coneentrations of
reduced ferrous iron (Fe*?) than the distal off-site wells. There is also zbundant (up to 6.6
mg/1) sulfide in solution confirming the reducing nature of the groundwater. Reducing
conditions appear to be stronger in the deeper monitoring wells than in the collocated
shallow wells,

6.4.4.3 Disposition of Groundwater COC Plume

The location and extent of the groundwater plume was determined for key COC’s
including o«-BHC, B-BHC, v-BHC, ethylbenzene and xylene. Center of mass calculations
for BHC-isomers and BRTEX compoenents demonstrate the spatial stability of the
groundwater COC’s since soil removal activities were completed in 1994, Caleulations
have consistently located the COC plume center of mass in the vicinity of monitoring
well MW-4 (Figure 6-14), indicating that the plume is not migrating downgradient
towards the perimeter wells or other off-site areas. The groundwater monitoring record
shows that the plume remains confined almost entirely within the site boundary despite
nearly 40 years of existence. Hence, it is apparent that there are atfenuation factors
(hydraulic, geochemical, biochemical, etc.) that are acting to minimize the effect of
historically uncontrolled releases, and have therefore curtailed the COC distribution in
the environment.

Based on the spatial extent of groundwater COCs, the perimeter of the affected
groundwater region has not varied substantially since sampling of the current monitoring
well network commenced in September 1993, Indeed, even in MW-3D, there have been
low concentrations of BHC-isomets detected since 1995 (Figure 6-18). To further
evaluate the potential flux of COCs to the downgradient margin, mipration was
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investigated by determining the spatial disposition of the center of COC mass within the
body of the plume.

The proclivity for COC plume migration was determined by calculating the center of
mass for groundwater COCs based on the available monitoring well data collected since
September 1993, Groundwater data for each individual sampling event was kriged using
the Environmental Visualization System (EVS; C-Tech 1999) in order to derive estimates
for COC concentrations throughout the entire groundwater perimeter. The location of the
center of mass was then caleulated following the method of Mizrahi and Sullivan, 1986.

The calculations show that the center of mass for f-BHC is consistently located between
monitoring well locations MW-4 and MW-10 (Figure 6-14). The precise location of the
center of mass varies; however, there is no trend to the locus, hence it appears that the
plume is oscillating backwards and forwards rather than migrating downgradient towards
the perimeter wells. For xylene, the center of mass is slightly offsite (Figure 6-19),
however, similar to B-BHC 1t remains consistent over time, demonstrating no net
migration of xylene further downgradient from the source area.

5.4.44 Water Level Elevation vs. COC Concentration

Aquifer water elevations have been measured during each groundwater sampling event.
These data have been used to generate water level contour maps and determine the local
groundwater hydraulic gradient. An analysis of water level elevation vs. COC
concentration showed that short-term temporal variability in COC concentrations is
associated with changes in water level elevation {Geomega, 1999). A correlation was
established between average total BHC concentrations and depth to water, suggesting that
the rise and fall observed in site water levels controls groundwater BHC concentrations.
As additional sampling events have consolidated the groundwater system
characterization, a statistically significant correlation (p>0.99) between average total
BHC concentrations and depth to water level was identified (Figure 6-7), confirming that
the rise and fall observed in site water levels controls groundwater BHC concentrations.
Other temporally related changes (¢.g., pofential lateral flow, natural attenuation, etc.}
appesar to be less important.

The correlation with depth to water is less significant for BTEX compounds because
these compounds do not sorb strongly to soils as evidenced by average concentrations of
these COCs clearly showing a consistent degradation over time (Figure 6-8). Thetefore,
BTEX groundwater concenttations are not as dependent on sorption/desorption
mechanisms as the BHC isomers. This realization implies that COC concentrations, in
particular the BHC-isomers, must be examined in conjunction with water level elevations
in order to achieve an accurate interpretation. This theory has been strengthened by recent
monitoring results which indicate that a decreased in the water level between sampling
events generally displays increased COC concentrations over the same time period
(Figure 6-7). Appendix C contains figures of water level versus COC concentration for
each individual well from 1991 to the present. Hence, an increase in groundwater COC
concentrations betweer consecutive sampling events is not necessarily indicative of
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plume migration, nor is a decrease between consecutive sampling events necessarily
evidence of natural attenuation.

6.4.4.5 Degradation and Attenuation Pathways

Natural attenuation processes that regulate solute transport in groundwater include
degradation (both biotic and abiotic), advection, dispersion, dilution, sorption,
volatilization, chemical reactions and geochemical transformations. Indicator parameters
of the degredation and attenuation processes occurring at the Orlando site are evidenced
by geochemical conditions and biodegradation pathways observed at the site. Different
compounds degrade by different mechanisms which are dependent upon the unique
environmental setting of the site. To verify that long-term cleanup goals are being met at
the Orlando site, groundwater chemistry has been analyzed to investigate the potential
for, and evidence of, degradation of COCs, including chlorinated pesticides (-, B-, and
y-BHC), purgeable aromatic compounds (benzene, toluene, ethylbenzene and xylenes),
and metals {chromium and lead},

Abiptic chemical reactions, such as hydrolysis, serve as natural attenuation mechanisms
to reduce solute mass. Biodegradation is the transformation and detoxification of organic
chemicals to smaller molecules through oxidation and reduction reactions induced by
metabolic activity of microorganisms. Advection is the average movement af
groundwater in the direction of flow that functions as a transpert mechanism to spread the
centroid of the mass of the solute plume in a downgradient direction, causing the solute
plume to migrate temporally. Dispersion includes hydredynamic dispersion, or
dispersivity, and diffusion transport mechanisms that act to spread the solute mass
downgradient in the aquifer. Dilution is the reduction of the concentration and potency
of chemicals as a result of continual recharge of groundwater in an aquifer with a finite
amount of solute mass.

At the Orlando site, sorption is a significant attenuation mechanism for many of the
COCs in the groundwater. Contaminant migration through the subsurface will be
retarded as & result of their low water sclubility and their affinity for partitioning from
water to soil particles in the site’s sluggish hydrologic environment of the groundwater
system. COC degradation and attenuation processes in subsurface conditions are
complex due to small-scale geologic, hydrologic, biclogical and chemical
heterogeneities. Therefore, knowledge of the geochemistry and degredation pathways is
essential in the recognition of natural attenuation indicator parameters at the Orlando site,

6.4.4.6 Biodegradation Pathways

The Orlande site groundwater COCs fall into three general classes of chemical
compounds: -

¢ chlorinated organic compounds (¢i-, §-, and y-BHC, a- and y-Chlordane, and DDD)),
+ non-chlorinated aromatic compounds {benzene, toluene, ethylbenzene and xylenes),
and
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e metals {arsenic, chromium and lead)

Each class of compounds degrades by different mechanisms. Although chlorinated
solvents have been studied more extensively, similar pathways generate residues from
organochlorine pesticides (e.g., o-, B-, and ¥-BHC, and DDT). The major pathway for
degradation of chlorinated organic compounds is dechlorination. For example, anaerobic
biodegradation of DDT (Aislabie and Lloyd-Jones 1995, McRae 1989 proceeds through
the intermediates DDD, bis(p-chlorophenyDacetic acid (DDA), and
p-p-diclorobenzophenone {DBP) by reductive dechlorination (Figure 6-20). Since these
intermediates have no other natural or anthropogenic source, their presence in the
Orlando site groundwater is likely due to DDT biodegradation. DDT biodegradation can
oceur either aerobically or anaerobically, with each pathway producing different daughter
produets.

The BHC isomers degrade initially through dehydrohalogenation (Figure 6-21). & and f3-
pentachlorocyclohexene (PCCH)} ate both potential degradation intermediates of «-BHC,
while y-BHC degrades only through the y-PCCH intermediate (Adhya et al. 1996,
Bachmann et al. 1988, Deo et al. 1994, Jagnow ¢t al. 1977, Huhnerfuss et al. 1952). The
only B-BHC daughter product identified in the literature was chiorobenzene (Van Eekert
et al. 1998), but based on analogous reaction stereochemistry it is reasonable to assume
that B-BHC degrades through the B-PCCH intermediate. Dehydrohalogenation of BHC
compounds occurs mainly under reducing conditions to form chlorobenzene compounds,
but aerobic degradation to chlorophenols has alse been reported (Deo et al. 1994,
‘Huhnerfuss et al. 1992).

Xylenes can degrade by several mechanisms under aerobic or anaerobic conditions
(Beller et al. 1995; Kelly et al. 1997), Three of the most common daughter products are
catechol, cresol, and toluic acid (Figure 6-22).

0.4.4.7 Geochemical Conditions

The characterization of COC degradation and the inter-related redox processes in the
subsurface are complex due ta small-scale geologic, hydrologic, biclogical and chemical
heterogeneities. Therefore, it is important {o measure as many indicator parameters as
possible to obtain a data set that will help in determining if natural attenuation is
oceurring in the Orlando site shallow groundwater.

Dissolved hydrogen (Hz) congentrations are useful as an indicator of microbially
mediated redox processes because fermentative microbial respiration continuously
produces Hj during anoxic decomposition of organic compounds (Chapelle et al. 1996).
Hydrogen is a source of electrons for reductive dechlorination of anthropogenic
compounds; hence its detection in groundwater provides evidence for conditions
conducive to this mechanism. Other reduced compounds (e.g., ferrous iron, hydrogen
sulfide, and methane} also provide a potential electron source, i.e.,

Fe** + 3H,0 = Fe(OH )y + 3H +¢&° (1)
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HaSg + 4Ha0 < $042 + 10H" + 8¢° (2)
CH, + 2H:0 < CO; + 8H' + 8¢’ (3)

The ambient hydrogen concentration is dependent upon the dominant electron acceptor
process in the groundwater system. Typically, Fe (IIT) reducers operate at Hj
concentrations of 0.2-0.8 nmol/L, sulfate reducers at 1-4 nmol/L, and methancgens at 3-
15 nmol/L (Chapelle &t al. 1996).

Other dissolved gases may be helpful in determining the predominant redox processes.
For example, ethane and ethene can be reduced to methane, and nitrate can be reduced 1o
nitrogen gas according to:

2CHyp o CoHg + 2H" +2¢ (4)
2CHyg = C2Hy + 4H" + 4e (5}
Nz + 6H,0 < ZNO; + 12H + 2e (6)

The presence of these gases is indicative of a reducing environment in the groundwater
and provides supporting evidence for an environment conducive to reductive
dechlerination.

Reductive dechlorination usually oceurs under anoxic conditicns (i.e., oxygen <Q.5
mg/L). Nitrate or sulfate may act as electron acceptors and interfere with the reductive
pathway if concentrations are high enough. Hence, the valence state of multi-valence
elements such as nitrate and sulfate may provide insight to geochemical controls that
enhance or prevent natural attenuation reactions. The presence and/or absence of
combinations of multi-valent species have been shown to act as indicators to evolving
redox conditions in groundwaters (Baedecker et al. 1979, Davis et al. 1994). For
example, the presence of both ferrous iron and sulfate is indicative of anoxic, mildly
reducing conditions, while sulfide and methane are representative of more strongly
reducing conditions.

Other geochemical conditions that are iraportant indicators of the potential for the system
to reductively dechlorinate compounds include redox potential (Eh) of <50 mV at a pH of
5t0 9, and temperature >20 °C (1997). Total organic carbon >20 mg/L, BTEX >(.1
mg/L, and volatile fatty acids >0.1 mg/L indicate that there is adequate organic material
available to provide a primary metabolic energy source for the microbial consortium that
facilitates reductive reactions. [n addition, the presence of chloride above twice the
background chloride level is also an indication of reductive dechlorination.
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6.4.4.8 COC Cosolvent Transport

Cosolvency results when sufficiently large quantities of an organic solvent in
groundwater increase the solubility and desorption of solute organic chemicals. For
example, in a solutjon that contains water and a solvent, such as xylene, the solubility of
an organic chemical, such as DDT, can be increased due to the combination of water and
solvent in the cavity that results in shared hydration shells. Such a condition exists when
the solvent is present at greater than 10-20% by velume (LaGrega et al., 1994,
Schwarzenback et al., 1993). As the quantity of the organic chemicals decreases (less
than 107 volume fraction), there is extremely low probability of the hydration shells
overlapping, and thus little affect on the solubility (Schwarzenbach et al., 1993),

Conversely, solute sorption to soils decreases in the presence of large quantities of
solvent due to several factors, including competition for sorption sites, remaval of
organic matter (the ptimary sites for sorption), and physical alteration of soil, thereby
changing flow pattemns and bypassing sorption sites (LaGrega et al., 1994). The volume
percent of a chemical is calculated by dividing the chemical concentration in groundwater
by the specific gravity of that chemical. The volume percent of organic chemicals at the
Orlando site ranges from 0.0000003% to 0.00068%, which is far less than the 10-20%
required for cosolvency {Schwarzenbach et al. 1993). Therefore in Orlando groundwater,
the potential for co-solvency is negligible, due to the relatively low concentrations of the
COC cosolvents.

6.5 Site Inspection

Inspections at the site within the last nine months were conducted in April and September
2002 by TASK Environmental, Each of the inspections was conducted as part of routine
Q&M activities and included measuring water levels, monitoring well sampling, mowing,
and fence maintenance.

6.5.1 Access and Institutionai Confrofs

The sife is accessible by vehicle or pedestrian through a gate located on its east side off
Orange Blossom Trail. The gate is locked at all times. Current access and institutional
controls are effective in maintaining site integrity and preventing vandalism. No activities
were observed during any of the recent site visits. There was no evidence of well
tampering, following the vandalism of MW-13 in 1997,

6.5.2 General Site Conditions

Equipment and materials located at the site consist of an aluminum utility shed, carbon
treatment drums, and two high density poiyethylene (HDPE) containers used to collect
purge water for treatment. No other equipment, documentation, supplies, permits,
records, plans, or other information are located on-site.
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853 Groundwaler Remedies

On- and off-site monitoring wells were located during the site inspection, their water
levels were recorded, and the wells sampled per the MNA analytical plan (Table 4-1).
Each well is clearly marked and easily accessible.

8.5.4 OQvarafl Ohservations

Based on site inspections and Q&M activities conducted in 2002, the monitoring well
network at the Orlando site appears to be operating as intended.

7 Technical Assessment

7.1 Question A: Is the remady functioning as infended by the decision
documents?

Review of the historic documentation, applicable or relevant and appropriate
requirements { ARARs), risk assumptions, and the monitoring results indicates that the
reredy for groundwater is functioning as intended by the ROD. Biannual monitoring
confirms that the selected remedy (MNA) continued to suceessfully manage residual risk
associated with groundwater CQOCs.

Based on historie trends and the identification of COC daughter products in site
groundwater, it is apparent that COC attenuation is occurring. The mass of COCs in
groundwater is decreasing at a rate of ~10% per annure. Natural attenuation continues fo
be a viable alternative to reach remedial protectiveness goals because COCs are not
migrating to off-site locations, The MNA sampling program should be optimized based
on the historic trends observed.

Institutional controls that are in place include a fence around the perimeter of the site and
a deed restriction barring use of groundwater on site, No activities have been observed
that would have violated the institutional controls. The fence around the site is intact and
in good repair.

7.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels,
and remadial action objectives used at the time of the remedy sfill valid?

The 5-year review includes a review of the exposure assumptions, toxicity data, cleanup
levels, and remedial action ohjectives that were incorporated into the ROD. The primary
objective of this review is to determine whether these assumptions, data, and objectives
are still protective of human heaith and the environment. For example, a change in land
use or new toxicological findings could theoretically render the selected remedy no
lenger sufficiently protective.

An institutional control prohibiting onsite residential land use on the sitz was

implemented since completion of the ROD. Since residential land use is no longer
considered a possibility, and the baseline RA considered residential uses (¢.g. drinking
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water uses), the exposure assumptions and remedial action objectives used in the ROD
are still protective of potential land uses at the site.

Changes in the toxicity assumptions have oceurred for two COCs, chlordane and lindane.
For chlordane, both the oral Reference Dose (RfD) and oral slope factor have been
revised since the data of the ROD. The RFD of 6E-05 mg/kg-day has been replaced by
an RFD of 5E-04 mg/kg-day, and the oral slope factor has changed {rom 1.3E+00
(mg/ke-day”? to 3.5E-01 (mg/ke-day”. The new criteria are less restrictive than the old
ones; the assumnptions used in the ROD are therefore still protective.

The carcinogen classification for lindane has been revised. Lindane was previously
classified as a probable human carcinogen. The EPA concluded in a recent risk
assessment (http:/fwww.epa.gov/pesticides/lindane.htm) that there is insufficient
evidence to determine whether lindane would cause cancer in humans. The cancer
classification “suggestive evidence of carcinogenicity, but not sufficient to assess humnan
carcinogenicity potential” means that EPA does not have to quantify cancer risks posed
by the pesticide in a risk assessment. Since lindane was evaluated as a carcinogen in the
risk assessment used as the basis for the ROD, the assumptions in the ROD are still
protective.

Changes in Standards and TBCs

Compliance standards for ethylbenzene and xylene were modified from their ROD
cleanup standards to their MCL's (700 ug/l and 10,000 pg/l, respectively) in 2000.
Otherwise, there have been no changes in standards used to generate cleanup levels in the
ROD.

Most of the standards generated in the ROD were based on the future residential land use
scenario in the BRA. Some groundwater standards were selected based on Federal MCLs
and are the same today as they were at the time of the ROD generation.

Federal ARARS for groundwater that stiil must be met at this time and that have been
evaluated include National Drinking Water Regulations (40 CFR Parts 131-144). State
ARARS that still need to be met at this time and that have been evaluated include the
Florida MCLs defined in FAC 62-550. To-Be-Considered (TBCs) Documents for the
site include the USEPA’s Drinking Water Regulations and Health Advisories (1993).

Changes in Exposure Pathways and Risk Assessment Methodologies

The BRA reviewed several potential exposure scenarios for the site: current industrial or
site visitor scenarios, and future hypothetical residential scenario. The BRA concluded
that under current scenarios, the exposure pathway that exceeded the EPA's acceptable
cancer risk {10°%) was ingestion of groundwater for the future resident scenario. Hence,
based on the results of the BRA, the medium of concern for remedial action was
groundwater,
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There have been no changes in the exposure pathways conservatively assumed in the
BRA.

Changes in Toxicity and Other Contaminant Characteristics

There have been no changes in the toxicity factors for the COCs that were used in the
BRA that would call into question the selected remedies,

Expected Progress Towards Meeting RAOs

The remedy is progressing as expected.

7.3 Question C. Has any cther information come to light that could call into
question the protectiveness of the remedy?

No other information has been presented that could call into question the protectiveness
of the remedy.

7.4 Technical Assessment Summary

According to the data reviewed, the remedy is functioning as intended by the ROD.
Except for revision of the ethylbenzene and xylene cleanup standards to match Federal
MCLs, there have been no changes in standards, exposure pathways, risk assessment
methodology, or the toxicity factors for COCs that were used in the BRA, and there is no
other miscellanecus information that calls into question the protectiveness of the remedy.

8 Issues

The efficacy of the monitored natural attenvation remedy requires fiture verification until
ROD compliance has been attained.

Meeting strict numeric groundwater standards at this site by any remedial method is
complicated because 1} all residual soil sources cannot be identified due to constraints
imposed by analytical method detection limits (MDLs; e.g., a-BHC in Figure §-1); 2) the
groundwater cleanup goals are also at MDLs, resulting in poor discriminatory ability
between detection limits and low-level occurrences; and 3) BHC isorners with ROD
cleanup standards (i.e., ct-, p-, and v-BHC) may isomerize among one another, and to and
from an unreguiated isomer (8-BHC).

9 Recommendations and Follow-up Actlons

In lieu of numerical standards, a continued monitoring approach is proposed for the next
five-year period to ensure that groundwater COCs do not threaten Leke Fairview or result
in unacceptable risk to human health and the environment under future land use
SCENATios.
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8.1 Monitoring On-Site Welfs

Total BHC mass is an appropriate metric for evaluating natural attenuation (rather than
individual isomers} due to isomerization. This method would be applied by summing the
groundwater BHC concentrations {including 8-BHC). The current on-site network of
monitoring wells will be analyzed in the Spring and Fall of the second and fourth vears of
the next five-year period to quantify BHC mass reduction, The monitoring well samples
will be analyzed for chlorinated pestizides by EPA Method 8081. In addition, samples
from the MW-4 cluster will be analyzed for purgeable aromatic compounds by EPA
Method 8021 in Spring and Fall of the fourth year.

The anaiytical list for on-site monitoring wells remain the same as the current analytical
plan (Table 9-1).

8.2 Monitoring Off-Site Wells

Monitor well cluster MW-2 and wells MW-12 and MW-15 will be monitored for BHC
compounds (EPA Method 8081) in the Spring and Fall of the second and fowth years of
the next five-year period. In the event that there is a COC detection in MW-135 (the
sentinel well closest to site), MW-11, MW-12, and MW-15 wells will be sampled again
within three months. If these confirmation analyses are below detzction limits, annual
sampling will resume. The samples form MW.2D collected in the fourth year will be
anelyzed for purgeable aromatic compounds by EPA Method 8021.

MW-18 and MW-1D will be sampled anmually in the Spring and Fall for BHCs (MW-18
and MW-1D) and benzene (MW-1D).

10 Protectiveness Statement

The remedy is expected to be protective of human health and the environment upon
attainment of groundwater cleanup goals, through natural attenuation. In the interim,
exposure pathways that could result in unacceptable risks are being controlled and
institutional controls are preventing exposure to, or the ingestion of, groundwater. All
threats at the site have been addressed through excavation of soil, installation of fencing,
and implementation of institutional controls, Long-term protectiveness of the remedial
action will be verified by sampling of on- and off-site monitoring wells according to the
recommended sampling and analytical plan {Section 9), Current monitoring data indicate
that the remedy is protective of human health and the environment.

11 Next Review

The next five-year review for the Chevron Orlando site is required by December 2007,
five years from the date of this review,
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Table 2-1. Chronology of Chevron Crlande site events

Site Construction by Chavron Chamicat Company {CCC) § 1850
CCC ramoved chamical Inventary, drained sy uipment lines, and backfillad ringate ponsds with sell, : 1878

Mr. Uttal purchased the site from SOC and bagen operation of Central Flrida Mack Trucks, removed pesticide formulating ¢
equipment and leftover drems from site, washed interior of bullding with scapy water finse, and cappad rinsate pond area : 18978
with concrete.

Darmies & Moaore contracted by SCC fo sonduct inltlal sall end grouendwater investigation at the sife. ©o1pB1 - 1882
Explosion naar west rinsata pond fram leaking hydrochloric/nitric acid tanker iruck. : Mar-84
Trucking servics cperations discontinued. . “ 1 Moy-84
Jammal & Associates retained by Southeastern [nvestment Praperties to conduat property transfer agsassment of the sita. | Jan-87
Mr. Uttal leased property to Mr. Righard Keating. Property used as a vehicle sterage area. .! 1987 - 1988
Screaning Sile Inapectlon (under CERCLA) biy NUS Carporation i May-89
Administrative Qroar of Consant (AOC) issued by LB, EFA te Chevron Chamical Compan; and Mr. Robert Ultal to condugt 5/15/90
cleanup at the eile (EFA Dockef # B0-37-C). i

Contamination Assessment Report issued by Brown and Caldwall Consuliants [BCC) Dec-80
Fire destrovs pesticide formuleting/warahouge buflding, ! Mar-a1
Remaval Action Plar (RAP) developed by BCC, Lo Jul-81
0n-skte Removal Action resutting in all site struclures demolished and removed, 84 1o 100 gallons of free-product removed

fram subsurface aoil, 17,780 tons of pesiicide cantaminated 5o ramoved, 4,800 fons of patroleum hydrocarbon 2/92 - §/82
cantaminated scil removed, 126,000 gallons of groundvater ramoved and trealed with S-=tep process.

Rempoval Action Report by BCC. : Dec-92
CCC purchased the sile in foracleswre from First Unian Bank, o 1883 ]

RCC voluntarlly entared into another AOC with EPA ta conduct a Remadial anestigalinnland Foasibility Study (RIFS}in
socordance with the Superfung Accelerated Cleanup Model (SACM) to assess the potertial sell contamination both on-site - 1/25/83
and at the Armereng Trailer Park narth of the site (EPA Docke! # 02-46-C ).

Gro_undwater sampding {Phase |) of on-;ite and off-aite monitar walls 2nd surface abll sampling [Fhese i) at Armstrong C 4/a3 - /93
Trailer Park by PTI Environmental Services, :

additional Surracé sail sampling (Phaée il =t Armstrong Trailer Park by PTI Enviranmanial Services. Mow-33 o
CCC purchased the site In foreclosure from Resolution Trust Company. . 1484 |
Slte added ko National Priorifies List {NPL) by EPA. b qi19/04
Remeval Actier Plan Ammandment (RAPA) by TASK Enviranmental ' har-g4
Snil Removal Action at Armstrong Tailar Park narth of slie by TASK Environmental- 230 {ong qf pesticide centaminated eoil . /04 — 404
remmoved {Chicrdane = 4.9 makg). |

Remowval Action Report Ammendmsnt (RAFRA) by TASK Envirgtrnantal Jul-Gd
Baseline Risk Assessment by Black & Veatch Waste Scisnce. ' | onom4
Remedial Investigation {RI} Repart by TASK Envirenmental and FTI Environmental Sendess, | Mov-84
Feaslbiltty Study (FS) Repart by TASK Envirenmental and PT! Envirenmentat Services. Dec-B4
Fecord of Declslon (ROD) issued by EPA (EPARCD/RO4/86/263; . Groundwater rernady to ba monifored natural

attanuation (MNA]. Mo Further Action necessary fo protect human health from exposure fo sail on site or at Armatrong | 522196
Trailer Park.

Unilateral Administratlve QOrder {JAC) ssued by EPA for CCC e Imblement ROD. Jul-87
Final manliaring well cluster installed Qct-37
Gruundwate_r Data Analyals and Supptemental Graundwater Madeling by Exponant - Dec-£3
Comprehensive Data Review apd Hydrageochemical Conceptualization of the Chevron Orlande Site by Geomega j Sep-89 -
Evidence far Plume Attenuation and Stabllity report by Gegmega Dac-00
Five-Yaar Review for the Orlando site by Geomega Cct-02
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Table 6-2. On-site Soil Parformance Standards.

On-Site Soil
ROD RAR Soll Removal' EPA Region |Ii°
Confaminant of Expesure Pt. Cone. Cleanup Action Levels Screen. Val
Concern {Surface) | (sufefsubsufc.) | {Surface} | {Subsufce) | {sufc/subsufz.)
(COC) (mgrkg} {mgtkg) (mglkg) (mg/kg) (maikg)
a-BHC - 1.4 0.1
b-BHG 1.1 1.2 0.33
__g-_BHC (Lindane} - 1.4 .49
d‘BHc w W e
Chlordana 2.6 45 50 100 049
4.4-000 2.5 17 2.7
Benzens i he i
Toluene -~ - 1800
Fthylbanzens - " 780
Xylenes - b 16000
TRPH! e - 5 i) i
Arsenic - - **
Chromium i i 39
i.ead m* - NL
Total Napthalenss o mr b
4.4'-00DE 1.1 ' 2.1 1.8
4 4.p0T 1.4 27 1.8
Aldrin 1.2 15 0.04
Dieldrin 1.2 A 0.04
Heptachlor Epaxide 0.6 e ™
Endrin o 6.7 2.3

T TRPH (Totat Recoverable Petraleurm Hydracarbans)

T Removal Acticn Report {RAR), Brown & Caldwell Consultants, December 1992, Soil Removal Action Levels wers
determined by EPA and ATSDR.  Waltar Tresiment Systern (WTS) was degigned to remove andior reduce the
axpected cantaminanis to the treatment levels required by the epa-osc.

? EPA Region | Risk baged concentrations==> fapwater criferia values (7/11/94)




Table 6-3. Off-site Soil Performance Standards.

Contaminant of

Concearn
(COC)

Off-Site Soil

RCD
Exp. Pt Cone.

RARA’
PRG

{Surface)

{Burface)
(ma/kgl

&-BHC

{mg/kg)

b-BHC

bad

g-BHC {Lindane)

Ll

4-BHC

LL

Chlordane

3.9

4.9

4.4-000

W

Benzene

Ll

Tolueng

Ll

Eihylbanzane

Xylenes

Ll

TRPH'

Lol

Argenic

-

Chromium

Ll

Laad

78

Tatal Napthalenes

it

4.4'-D0DE

ek

4,4-DD7T

Lol

Aldrin

Lol

Dieldrin

0.066

Heptachlor Epoxide

i

Endrin

"

TTRPH (Total Racovarable Petrolsum Hydrocarbons)

' Removal Astion Report Amendment (RARA), Brown & Caldwell Cansultants, July 1884, The goal of the
additional Removal Aclion was to excavate and dispose of soils with ehiordane concentrations exceading the

Preliminary Remadiaticn Goal {PGR),

2 EpA Reglon I} Risk based concentrations==> tapwater ariteria values (7/11/34)




Tabile §-4. Natural Attenuation Score Sheet

Concenfration in Most

Analyte Criferion Gontaminated Zone Points Awarded
Dissolved Oxygen = 0.5 mg/L 0.29 mg/L 3
Nitrate < 1 mgiL <005 myg/l p
Ferrous Iren = 1 mgil 12 mgfl. 3
Sulfate = 20 mgflL 50 mafL 4]
Sulfide =1 mgil 0.5 mg/L 0
Methane » 0.5 mgfL 0.2 mg/l 0
Redaox Potential < 50 my 18 mv 1
pH 5<pH=<§ 5.56 0
Total Organic Carbon > 20 mgil 33 mgiL 2
Temperature = 20°C 21.1°C 1
Carbon Dioxide > 2X background 210 mg/L 0
Alkalinity > 2X background 45 mgiL 1
Chloride > 2X background 70 maiL 2
Hydrogen =1 nh 2.2 nM 3
BRTEX =01 mgl 38.7 mgiL ]
Daughter Producis” detectad Vs 1
Total 21
Score Interprefation
Ot & Inadeguate evidence far biodagradation
61014 Limited evidencs for biodegradation
15to 20 Adequate evidence for bisdegradalion
»20 Strang evidence for bicdegradation

"although tha 1947 EPA protocol doss not scare daughter products for the specific COCs at the Marzone sits, one point was awarded
for daughter products being detected at the site.
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Appendix A Fall 2002 Groundwater Sampling Report,
Chevron, Orlando, Florida Site.
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A.1 Introduction

This appendix reports on the data collection activities that were conducted on the
Chevron Orlando, Florida site between September 4-8, 2002, The data collection was
conducted by personnel from TASK Eunvironmental, Inc. (Tampa, FL). The objective of
the data collection was to fulfill the semi-annual monitoring requirements as set forth in
the site’s Record of Decision (ROD).

A.2 Slte Maintenance Activities

TASK Environmental, Inc. (TASK) performs site maintenance activities on a monthly or
bi-monthly basis, depending on rainfall (menthly 'during wet season, bi-monthly during
dry season). Site maintenance activities include mowing the grass, removing weeds and
vegetation along the fence-line, trimming trees, repair of the chain-link fence,
replacement of warning signs, collection and disposal of garbage and debris, and painting

the block wall and monitor well covers.

A.3 Water Quallty Data
The data collected from site wells (Figure A-3-1) during the Fall 2002 sampling included:

« water level measurements,

¢ field geochemical data (pH, ORP, specific conductivity, dissolved oxygen,
temperature, color, clarity, and ferrous iren), and

¢ laboratory analyses (chlorinated pesticides via EPA Method 8081 and volatile organic
compounds via EPA Method 8021},

A. 3.1 Water Level Measurements

Water level measurements are important at the Orlando, Florida site because water table
fluctuations influence analytical chemistry (Section A.4.1 and Appendix C). These data
were collected on September 4-8, 2002 for 16 on-site and 11 off-site wells (Table A-3-1),
using an electrenic water level indicator. Measurements were taken as part of the
standard semi-annual well sampling and for use in the evaluation of water level elevation

v§. concentration comparison (Section A.4.1).
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Consistent with the historic pattern, Fall 2002 groundwater elevations in individual
monitoring wells were generally higher than levels measured during Spring 2002
sampling event. The September 2002 water elevations on average increased 1.16 feet
ahove the March 2002 levels. The maximum increase was 2.68 feet at MW-10D, and the
only decrease was 0.08 feet at MW-3D.

A.3.2 Field Paramelers

Field parameters were measured using a flow-through cell while purging three to five
well volumes from the wells, prior to sampling. Purging ceased either after three well
volumes or when geochemical readings (e.g., conductivity, ORP, pH, temperature, and
dissolved oxygen) had stabilized (Table A-3-2).

With the exception of MW-28, MW-4S and MW-58, on- and off-site groundwater has a
relatively low specific conductivity (<380 pS/cm) (microSiemens/centimeter). The
conductivity for MW-4S and MW-58 has fluctuated from 120 to 1100 pSicm and 320 to
900 puS/em, respectively since 1993, The Spring and Fall 2002 conductivities wete
comsistent with 700 pS/cm in MW-48 and 650 pS/em in MW-55. Specific conductivity
at MW-28 decreased from 806 pS/em to 160 uS/cm which is consistent with the seasonal
fluctuations observed in this well. ORP measurements ranged from -290.2 mV to 266.6
mV, and dissolved oxygen ranged from 0.04 mg/l to 2.29 mg/l. Dissolved oxygen was
lower in deep wells (average 0.33 mg/1) than in shallow wells (average 1.08 mg/l). On-
and off-site groundwater is moderately acidic (pH between 3.92 and 6.32) with the lowest
pH wells off-site. In September 2002, these pH’s generally inereased compared to the
historic low values measured in April 2001 and the most recent sampling in Spring 2002.

A.3.3 HACH Spectrophotometer Analyses

Following purging, groundwater was passed through a 0.45 um filter and analyzed for
ferrous iren in the field using a HACH DR2000 spectrophotometer. This measurement
was used to determine the redox state of each well (Table A-3-3). The reduced form of

iron was found in all menitering wells, ranging from 0.02 to 3.03 mg/l. The reduced

PChereeniDiriando|Pive Year ReviewiFicel RegertAppeadicsiApaed & Textne 2
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elemental form indicates that site geochemical conditions are generally reducing and,

therefore, favorable to reductive dechlorination of the COCs.

A.3.4 Standard Semi-Annual Analyses

Groundwater samples were collected with dedicated disposable Teflon bailers from 19
wells as part of the semi-annual sampling event. Each well was purged prior to sample
collection with a peristaltic pump. Three to five well volumes of water were removed

from each well prior to sampling. Purge water was collected and treated on-site,

A.3.4.1 Analytical Resulfs

An optimized sampling plan was presented in March of 2001 (Proposed Changes to the
Sampling & Analytical Plan for the Chevron Orlando, Florida Site, Geomega, March
2001). Groundwater samples were analyzed for the opiimized semi-annual parameters
{chlorinated pesticides by EPA Method 8081 and volatile organic compounds via EPA
Method §021) by SunLabs (Table A-3-4 and Appendix D). These analytic data were
combined with historical groundwater data to update the site interpretation (Section 4).

In general, numerical results for site COCs (-, B-, v-, 5-BHC, and BTEX compounds)
conformed to the historic pattem where higher groundwater elevations result in lower

COC concentrations.

A.3.4.2 Dupficate Analyses

Duplicate samples were taken in September 2002 from welis MW-1D, MW-35, and
MW-48 and analyzed at SunLabs to determine lab precision. All duplicate analytical
results were within 26% of each other (Table A-3-4 and Appendix D).

A.4, Data Analysis

A.4.1 Water Leve! Elevation vs. Concentration

An analysis of water level elevation versus CCC concentration in the Comprehensive
Data Review & Hydrogeochernical Conceptualization of the Chevron Orlando Site
(Geomega, 1999) showed that short-term temporal variability in COC concentrations was

B ChevromOrlande Five Yer Ravinw Flral Reportdppandicesiapped & Texidor 3
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associated with changes in water level elevation. A correlation was gstablished between
average total BHC concentrations and depth to water, suggesting that the rise and fall

observed in site water levels controls groundwater BHC concentrations.

The correlation with depth to water is less significant for BTEX compounds becanse
these compounds do not sorb strongly to soils. Therefore, BTEX groundwater
concentrations are not as dependent on sorption/desorption mechanisms as the BHC
isomers. Previously, it has been recognized that COC concentrations must be examined in
conjunction with water level elevations to accurately interpret temporal evolution in CQC
concentrations, This theory was confirmed again by the results of the Fall 2002 sampling,
because while the water level increased from the previous sampling event, the COC
coneentrations in general decreased over the same time period (see Figure A-4-1 for
average concenirations). Appendix C contains figures of water level versus COC

concenfration for each individual well.

A.4.2 Groundwater COC Qbservations

Since Fall 2001 no BHCs have been detected in MW-15 which leads to the conelusion
that anomzlous Spring 2001 low level detections of - BHC m MW-13 were within the
range of analytical uncertainty. The Fall 2002 non-detect results reinforce the evidence
of analytical interferences for BHC analyses and substantiate the analytical difficulties

associated with low BHC concentrations at this location.

Benzerne, sthylbenzene and xylene concentrations increased in monitor wells MW-1D
and MW-35. However, these increased hydrocarbon concentrations did not exceed

cleanup standards for ethylbenzene or xylene.

A.4.3 Non-Detect Summary
An analysis was performed of samples collected in 2062. COC analyses were evaluated

from all wells sampled in 2001 and 2002 to determine the frequency at which COCs are
detected (Table A-4-1). Four weils (MW-28, MW-38, MW-5D, and MW-8D) have non-
detect BHC and BTEX results at detection limits below the cleanup standards for at least

P \ChevroniCrianda Fivé Year RevimwiPinal ReperiAppeedieatdpped A Tetdas 9
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the last four consecutive sampling events (Le., April 2001, October 2001, March 2002,
and September 2002). Based on these results, groundwater menitering at these locations

can be discontinued,

A.5 Concluslons
The results of the Fall 2042 semi-annual sampling and analysis confirm the

interpretations presented in October 1999 (Geomega 1999), including:

» water level fluctuations correlate strongly with groundwater pesticide concentrations;

» the BHC isomer groundwater plume remains stable with the mass of ZBHC in
groundwater decreasing at approximately 10% per annum since 1993 (Geomega
2000¢}; and

# sampling should be discontinued at MW-28, MW-58, MW-5D, and MW-8D based
on analytical evidence that COCs are not present at these locations (Appendix B;
Geomega 1999, 2000a, 2000b, 2001a, 2001b, 2002).

A.6 References

EPA, Test Methods for Evaluating Solid Waste (SW-846) Method 8081A, Revision 1,
December, 1996

F.A.C. Rules 62-4,246 Sampling, Testing Methods, and Methed Detection Limits for
Water Pollution Sources.

Geomega, 1599, Comprehensive Data Review & Hydrogeochemical Conceptualization
of the Chevron Orlando Site. Prepared for Chevron Chemical Company,
September 16, 1999,

Geomega, 2000a. Fall 19939 Groundwater Sampling Report, Chevron Orlande, Florida
Site. March 2000.

Geomega, 2000b. Spring 2000 Groundwater Sampling Report, Chevron Orlando, Flerida
Site. September 20, 2000,

Geomega, 2000¢c. BHC in Chevron Orlando Groundwater; Evidence for Plume
Attenuation and Stability. December 13, 2000.
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Geornega, 2001z Fall 2000 Groundwater Sampling Report, Chevren Orlando, Florida
Site. February 9, 2001,

Geomega, 2001b, Spring 2001 Groundwater Sampling Report, Chevron Orlando, Florida
Site. July 2, 2001.

Geomega, 2002, Fall 2001 Groundwater Sampling Report, Chevron Orlando, Florida
Site. January 22, 2002,
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Table A-3-1. Water |level elevations for Chevron Orlando, Florida Septembar 2002

Depth to Water  Top of Caging  Water Elevation

Well Number Level Date (ft BLS) Elevation {ft MSL) {ft MSL}
MW-15 1 5 /5/02 9.55 100.83 891.38
MW-1D 1 (W B/5/02 8.55 100.89 81.34
MW-25 2 3 Q/6/02 5.61 93.11 g3.5
Mw.-2D 2 C 9/5/02 8.70 88.16 93.48
MW-35 3 5 9/5/02 6.89 101.82 94.83
MW-3D 3 (] 9/6/02 7.22 101.65 894.43
MW-45 4 5 8/8/02 812 102.51 93.39
MWD 4 O a9/6/02 8.37 101.93 83.56
MW-53 5 5 9/4/02 9.80 101.24 91.44
MW-5D 5 D 9/4/02 8.580 100.81 1.3
MW-83 B 8 a/6/02 8.25 988 80.58
MW.5D g D 9/8/02 9.10 98.68 90,58
MW-75 7 8 97102 .13 100.5 85,37
MW-7D 7 o a/8/02 5.91 102.27 8536
MW-85 3 S5 9/5/02 8.25 10217 95,892
Mw-8D 3 L 9/8/02 7.35 10304 8560
Mw-5D ] b 2/8/02 8.91 102.69 85,68
MW-108 10 2 g/5/02 8.35 103.31 94 06
MW-10D 10 b &/E/Q2 845 104.35 84,87
MWA-11 11 S 8/8/02 B.70 B5.24 B39.54
MWW-12 12 5 8/7/02 £.88 97.95 8127
MW-15 18 3 g/4/02 8.82 89.21 90.38
MW-185 18 8 2/4/02 12.35 104.08 81.88
MW.18D0 16 [ /402 11.83 103.70 91.77
MW-17 17 8 Bf5/02 a.79 103.23 84.44
Mw-D 181 s 9/5/02 7.04 102.86 85.82
MW-A 100 g B8/02 10.30 105.01 84.71

PG havront DrlandciFall 2002 Sampling\Tables _Final



Table A-3-2, Field parameters for Chevron Orlande, Florida Fall 2002

Purge Spaciflc
Yolume Temperature Conductivity D.0. Clarity

Well  (gallons) pH {*C}) {(¢mhos) ORP {m¥) (mg/L) (N'TL)
MVY-15 3 4 52 285 380 -127.8 .83 3.37
MW-10 11 479 26,7 285 -256 8 C.39 503
MW-28 4 5.7¢ 8.8 180 63.2 2.29 303
MW-2D 12.5 539 5% 360 -281.9 £.54 389
MN-38 55 529 258 295 -284.2 C.84 3.1
MW-30 13.5 395 243 140 -210.2 0.26 828
MN-45 4 507 285 00 -245.8 072 2.82
MW-4D 12 4,28 247 200 -246.7 C.04 4.08
MW-58 3 557 25.0 &850 -288.5 1.38 4 45
M-S0 10 4.78 4.4 205 -212.8 0.867 13.0
MW-65 NA NA NA NA NA NA
MW-5D NA NA NA MA NA NA
MW-75 7 NA MA NA MNA, MA NA
MW-7D 14.5 Na NA, NA MA MA MNA
MW-BS 5.8 632 270 275 2868 £.81 118
MWW-80 12.5 4.21 251 80 -242.5 6.22 1.45
MW-B0 12.5 545 254 300 -280.2 C.39 a7e
MW-105 4 525 28.5 180 -83.5 1.81 345
MW-100 36.5 413 257 100 -203.8 012 1.61
MW-11 a6 NA MNA, NA NA NA NA
MW-12 7 NA NA NA NA NA NA
Mw-15 B 392 26.1 115 238 0.7g 1.38
MW-185 8 489 255 240 -186.0 1.08 15.8
MW-160 1 429 251 130 -177.8 0.38 Q.72
MW-17 8.5 4.585 28.6 218 -248.7 0.5 224
MyY-D NA NA NA NA MA NA
MAVY-A, MA MNA, NA NA MA, NA
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Table A-3-3. HACH Spectrophotometer analyses for Chevron Orlando, Florida Fall 2002

Well Date Fe* (mgiL)
Min-15 9/5/02 0.B?
MW-1D 2I5/02 0.74
MW-25 8/5/02 0.94
MW-2D 2/5/02 0.40
MW-35 8/5/02 0.47
MW-3D B/6/02 2.82
MW-43 8/6/02 0.5g
Min-4D g/6i02 0.78
MW-55 9/4/02 0.20
MW-5D G402 g.12
MW-55 Sep-02 NA
MW-50 Sep-02 NA
MW-75 Sep-02 NA
MW-70 Sep-02 NA
MW-85 9i5/02 .08
MA-80 8/5/02 1.14
Mv-80 915/02 0.25
MwW-103 8/5/02 0.07
MW-100 a/5/02 .45
My-11 Sep-02 NA
hy-12 Sep-02 MA
MW-15 9/4/02 0.02
MW-16S 8i4/02 0.06
M- 180 8:4/02 303
Mw-17 8632 g.11
MW-D 8/5/02 NA
MWW-A Sep-02 NA
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Appendix B Summary of COC Analyses, Chevron Orlando,
' Florida
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Appendix D SunlLabs Data Sheets



Susan Tobin

Task Envirotimertal Consultants IngG.

5801 South Boulevard
Tampa, FL 33808

Re: Sunlabs Projéct Number:
Cliant Project Descriptiori:

Dear Mra, Tobin:

Enclosed Is the rapart of laboratory analysis for the following samples:

_Bampla Numbar Date Coligata®

4218
14214
14215
14216
14317
14215
14214
14220
14221
14222
14223
14224
t4zzs
14226
14227
14228
14228
14230
14231

14232

14233

14284

14235
14236
14237
14238
14339
14240

Fl

Sample Description

"CO-EGBLNK:1

CO-Miw-15
CO-MW-5D
CO-MW-58
CO-MW-185
CO-MW- T80
Trave! Blank
CO-FLDBLNK-1
CO-EQBLNEK-2
SO-MW-BS
CO-MW-BD
OB
COMW-108
CO=h 100D
CO-MW-1T
CO-MW-15
Ca-Mw:1D
COMW-101D
CO-MW-28
CO-MW-2D
CO-MW-38
CO-MW-1038
Travel Blank-2

CO-EQBLNK-3 -

CO-MW-I0
CO-MW4S
CO-MW-1045
CO-MW-4D -

020905.02

Chevron Orlands

Septembar 26, 2002

B/ 4/02
B/ 4/02
9 4102
9/ 4i02
o 4ib2

Bf 4402

& 502
8f 202
s 5/02
9/ 5f02
or 82

- B SI02

B a2
B! 502

91 8102

B! 5102
&) 502

o She2

B/ 502
9/ 502
8/ 5I02

8/ o2
8/ 602
8/ 802
8/ 6102
8/ 602

Cover Page 1 of 2
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- These samples were received &t the proper temperature and were analyzed as receivad unless otherwize
speclfiec. The resulls herein relate only to tha items tasked or lo the samples as faceivad ky the taboratory.

- Thls report shall not & reprodiced axcept in full, without the writlan approval of the laboratory.
~Rasults for all sohid matices are feportad on & dry waignt basis, unless othdnwise specified,

-Results for il waterfliguld matricés gre analyzed on 2n a5 recelved Basis, uriless otherwlse specihied.
-All sarmiplas will bé dlapozed of within 45 cays of the date of raceipt of the samples,

-Unlass clnerwise stated, all samples In the body of the report ark endmnmental samples, Al rasulis in the
Cality Coatrol {QC) saction are labaled approprialély.

=&l reaults' meet the requiremants of the NELAD standards whers Epp’.ﬂutﬂe or a5 olhervise specified,
-Footndtes are glven gt the end of tha report, whed applicabla,
- -Unaatalnty values are dvailatls upon réguést,

If you have any questions or chinments concerning this repor, please da not heshale to contact us.

Sincerely,

INON Vt_ofv

Mlchael W, Palmer
Vice President, Laboratory Operaiions

Encicsures

Gover Fage 2 of 2
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Report of Laboratory Analysis

SunLaps Task Environmenta! Consultants,
Project Mumbar Inc.

02090502 Froject Doscription

Chevron Crlando

Seplernber 26, 2002

Methoxyehlar 8021 ugil 00
Toxaphene Bo&d wall a0

Sunlabs Sample Number 14213
Sample Designation CO-EQBLNK-1
Date Collected /402 1500
Parameters Method Uhifs Results
Organochlorine Pestici M 5]
Dats Extracted - S/8/02
Diate &nalyzsd o112 -
- Burrbgata BOBY Y B3
EHHC ED8d ugL 0.04 LS
B-BHC " Boad ugil 0.05 U
Lingdnse BOB1 uglL Q.05 U
g-BHC 8081 uglL 0.03 U
Heptadhior - Bbat ugil 0.4 U
Aldrin ad31 ugil .04 U
'sptachlor epoxlde - B ugll 005 U
.. wChlordane &0&1 -1 nfu
‘g-Chlordang BO&1 ugll 0i U
Endosulfan | : B ED&1 ugiL 0.0s U
Dotelorin oS uglL .03 U
p.p-0DE ’ BoE1 upll gio U
_ Enddn B0&Y ugll g.io U
Endosyifan 1 BOE1 ugil 00 U
p.peD0D BoE1 ugll - 008 U
Endrin aldehyds aea UL pi0 U
Endazulfan sulfats B081 Uil i U
po-DOT ; ans1 g/l oo U
Endrin ketone : BOS4 uglL LTVl
U
u

Volatile Crganic Combaounds by Method 8021 ;
Date Analyzed BAOM2

MTEE ' : Bb21 uafl 50U
. Berzane 8021 ug/l. 0.8 U
Toiugne’ ' a0z uglL 1.2 U
Etrrdbenzess . Bo21 ugll 0e U
Tolal Xylenas 8021 upiL iz U
Total VDA ) 8021 uafl 0o U

FOEP CompQaPR 870077

StinLabs,fsc. - | - Page 1028  Nmr HIIEING:
’ o ol oaom



Report of Laboratory Analysis

Sunlabs Task Environmental Consultants,
Frojest Numbar lne.

020905.02 Project Description
' Chevron Crlando

September 26, 2002

Sunkébs Sample Number : 14214

Sample Designalion CO-MW-15
Dat# Collected '. 8/4/02 15:05
Parametars : _'Maihod Unlte Resulis

Oraanochlorine Pesticidas by EPA Mathod 8081

Data Extrascted 9/6/02
Dabe Analyzed : 911202 -
Surrgpate BOSY % 6B
a-BHC . 5051t ugh 0.04 .U
b-BHC 084 ugh 0.8 U
Lirigare angs ugit 0.05 U
d-BHE BOE4 uph o003 U
Hantaghlos . adet gL , 8.04 U
Aldrn i ) ansd uglL o.0d LD
‘entachlor apoxide _ ansq gl oos U
-... +Chicrdane . 8084 Ll oty
g-Chlordzne ' B0E1 vl oL
Endesulfan | anB ugil. ©.05 U
Diialdrin BDB4 ugil Go3 U
p.p-DDE : a0es uglL o1bu
Endrin -1i]-R] ugl B10 U
Endegifan 11 BpET ugll 016 U
p.g-DD0 Bogq{ ug o.0s U
Endin eldehyde B0RT gl o0 U
Endeaulian sulfate 2081 ugi g10 U
p.p-0DT BOB1 ugl 0.490 U
Endrin ketone BOBT ugd pio U
Methoxychiar BOBT ugL Lih U
Toxgphens el -3 Lpfl 30U
Volatile Organlc Compounds by Method 8021
Dais Analyzad : . - TRIH e
"MTEBE : goz1 gl 50U
Berzens - ’ 2021 ugiL RN
Toluena - 8021 Uil 12U
Ethylbenzana B624 LgiL oo U
. Total Xylaras . 8024 wail 22U
‘Total VDA BO24 ugil osu
FDEP CompQAP §T007T
Stntabs fne., . ' Page2of28 o ALAY W
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Report of Laboratory Analysis

Suntabs Task Environmental Consultants,
Project Number Inc.

0 20905 . 0 2 Froject Descriplicn
Chevron Orlando

Septamber 25, 2002

SunlLabs Sample Number : ’ 14215

Sample Designation 'CO-MW-50
Bata Collected - 8/4/02 15:40
Parameters Methed Units Results

Organochiorine Pesticldés by EPA Method 8081

Date Extracied - G602
Data Analyzed ’ gli2m2 ™
Surragate 8031 G 73 '
a-BHC B081 ugl- 0.04 U
b-BHC 5081 uipll 0.08 U
Lindane . 8081 uglL .08 U
¢-BHT BO&1 uel, 0.03 U
Hep&chior . 8081 ugiL ©oDb4 U
Aldrin - 8081 ugil ood U
‘eplachlar apoxica a0a1 v/l ons U
. ~Chicrdans 8081 ugil 81U
g-Chlordane Lo 8051 ugiL a1 U
Erdosulfan | BOBA gL 6.05 U
iieldrin A0H1 ugiL. 003 U
pR-DDE Eong ugik 040 U
Erdrin BOST ugh. o1 u
Endosulfan 1 o koaqf uglt g0 U
g.p-0OD BOBY ugfl a.05 U
Erdiin aldehysa . BOBY ugf 00 U
Engosutan sulfats ' BOB1 ugL eip U
f:p-DOT EQBY ugil ARV
Endiir ketone BoRg ugfl cio U
Wiethoxychlor EOBA ugfil BB U
Toxaphena BBt ' ugll Coanpu

" FOEF CompUAR 2TOOT?

Sﬂﬁlﬁhﬂﬂﬂ. ' Page 3 of 25 Twi Bl
hnd il



Report of Laboratory Analysis

. SunLabs Task Environmantal Consultants,
Projact Numbar . Ine.

0209U502 Frojecl Descrpten

Chevron Orlando

Septernber 26, 2002

. Sunlabs Sample Number . 14218
Sample Designation CO-MW-58
frate Collested o/4/02 1605
Parameters o Methed - Units Results
Organochlorine Pesticides by EPA Method 8081 .
Date Extraciad . w02
Date Analyzad Br 12402 . ~
Surmogale a0a “h 73
a-BHE 8081 ugd 084 U
b-EHC BO&1 ugi .04 U
Lindane gogt ugiL 05 u
§-BHG ED&1 uglt ood
Heptachlor BL&1T ugiL 004 U
&/drin 2021 ugil 0.0 U

lgptachior apexide . 2081 uglL D.GE U
. a=Chtordana 8081 ugiL . bt U
g-Chiardane 8081 ugll oAU
Endoeulfan aaed ugll 005 U

" Dimigsin BoEY ugll 0.07
p.p-DOE v 3 ugll R
Endin BOE it 0.6 U
Endosulfan H . ' LT ugtlL o0 U
[R=pn el - a0s8d ugfl. 0.05 U
Endrin aldahyde 8081 ugfl. o0 U
Endosulfan sulfats : E0B1 ugfl AN
p,p-00T BO81 uall oA U
Encin kefore 5081 ugil 0.10 U
Methoxyehior ) A081 ugit 010 Y
Toxaphena . BGEY gl 30U

FOEP LompQAP 310077

Sﬂﬂlﬂhﬁrm[}; ' ' Page 4 of 25 T RilERIWT
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Report of Laboratory Analysis

SunLabs Task Environmental Consuitants,
-Prajeet Number ine.
020905.02 Project Deserinfion

Chevran Orlando

Seplember 26, 2002

Sunlabs Sample Number _ 14217
Sample Designation - i . CO-MwW-i8S
Date Collected 814102 15:40
Parameters ) Method Units Results

Oraanochlorine Pesticides by EPA Method 8681 )
Date Extracied ' a/8inz

Date Analyzed - 8/1Zi02 -
Surrpgale 5051 T % 163
8-BHC ) 8081 ugi 0.77
b-BHE siay ualt 4.8
Lindane ]3] ugfl 051
g-BHC . ) BOE1 ugft 1.2
Hatachior 8081 ug/l 0.4 K
Aldrin 8083 ugiL 0.4 K
‘eptachior epoxios 8084 . = ' 8.5 K
... s-Chiordane CJl=Y ugle 1K
g-Chlordans apes ugil 1K
Endogulfan | BOE1 ugll 05 K
Dilatdrin 8051 ugh 0.43
pe-00OE B8O ugll i K
Endrin &84 ugl 1K
Endosulfan 11 : B0B4 wghL 1K
p.e-000 BEB1 upil 0.5 K
Enddn aldehyde 8021 upfL 1K
Endosilfen sulfale : somt upiL i K
o0 -L0ET a0z ugd 1K
Endsin ketona T BDAt gl 1K
" Methoxyshlor . BOBY ugh 1K
Taoxaphars ' BOET ugh 30 K
Veiatila Organic Compounds by Method 8021
Date Analyzed a/10/02 |
MTEE 8021 Ligl 5.5 U
Senzens E021 Ui 0o U
Toiuane : E021 gt 1.2 U
Ethyibenzena B21 ugiL 0B U
Totel Xylanes . - Bo21 ugil 224 -
u

Totat VoA aogt . g a4

FDEP CompQaP 270077

sum‘&hs m‘:‘ . Papa 3 of 28 Tnwp KAE WM
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Report of Laboratory Analysis

Suttiabis Task Environmental Consuliants,
Prgject Numbar Ihe.

GZDQOSGE Projeat Descriplion
. Chevron Oriando

Septamber 26, 2002

SunLabs Sample Number _ 14218
Sampte Designatlon : CO-MW-16D
Date Collécted G/4/02 17:15
Parameters Method ~  Units  Resilts

Organgghlerine Pesticides by EPA Method BOBY .
. 8802

Date Extracted
Cate Analyzed 1302 -
Sunogate =in] 4] % 4
a-BHC ’ BOB4 ugll -0.7E
b-BHC - BO&Y ugil 0.78
Lingané BOE1 ugil o.04
d-BHC Bhad ugil 0,18
Heptachior 8084 uglt 0.04 U,
Aigrin 8041 ugt 0.04 U
Yeplachlor apoxide B041 ugiL g.os U
&Chlardana 5081 . ugl 0.1 U )
g-Chisrdane COEY wgilL ’ WS
Erteaulfan EOBY vgil 0.0% L
Dizldrin BOB1 ugll gQa L
p.p-CDE BOBT ugll aap b
Endrin BOEY ugh g0 U
Engosulfan i BOA4 updl 00 U -
pp-ooD BOES up'L 6,05 U
Endrin algehyda 8081 ugil oo U
Endosulfan sulfale 8051 wgil Q.40 U
p.p-DOT £081 .l Q.40 U
Encin kefone BOA1 ugil B R LV
wethaxgychlar . - 8081 ugil 010 U
Toxaphane &oet ugiL sou
Volatile Organle Compolinds by Method 8021
Date Anglyzad gHoind
MTEE . © Eoi ugh 5.0 U
Senzene 8021 uph in
Teiuane BOZ1 . . gl ' .2 U ) .
Ethylbanzene . Ba21 updl o9 u
Total Xylanes BO21 uplL z2 U
Total WVOA B2t ug/L 20
FDEP CompQAFR 970077
S abs, Ing, Page £of20 M dE WY
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Report of Laboratory Analysis

- Bunlaps Task Environmental Gonsultants,
Project Nurmber Ine

{20305 02 - Projaci Description
Chavron Orlando

Septernbaer 28, 2002

SunLabs Sample Number 14218

Sample Designation Trava! Blank

ate Collected L
*pParameters : Mathod Units Rasulté

Volatile Draanle Compounds by Methucll BO21q .

Date Analvzed . Br10H02 ' )
MTBEE 8021 : ugil 50 U o
Rerzens a2t ugll 08 U

Tolusne 8021 gl 1.2 U

Ethyibenzens ' agz1 vgl, ne u

Total Xylenes 8021 ugL 22 U

Total VOA o2 ugfl RE U

FDEP CompGAaF 570077

St s, e, " Pagerofas Fwn ZHAIWD
] bt shoffunt sEsks,



Report of Laboratory Analysis

Suntabs Task Environmental Consuitants,
Pralact Numbar ihe,

020905,02 Project Deseriptian

Chevror Orlando

Septernber 26, 2002

Sunbabs Sample Nurber 14220
Sample Designation CO-FLOBLNK-1
Date Collected &/5/02 OB:AD
Pararheters Meéthod Units Résults

Organbchlorine Pesticides by EPA Method 20581 -
Uata Exiracisd : gisiGe

Date analyzed 81202 - ~
Sumogate BO&EY % 242
=-BHC B0 gL .04 U
b-EHC 8081 ugik 0.05 1
Lindane . 8081 ugil cos U
d-BRE ’ 8081 LgiL c.oau
Hepachiar BOB1 ugll 0.04 U
Aldrin EOE1 ugii 0.04 U
{zptachlor epaxide a1 N1 pos u
-Chiprdans ghe1 ugil a4 U
g-Chiordéne posi ugil 09 U
Endosulfan | : B081 U 0.05 0
Dialdrin BBt ugit Q.02 U
n.p-0D0E _ 2081 gt QA0 U
Endfify 80814 ug'k 040 W
Endosuian 1] anet ogilL a0
pp-O0 a0e1 ugfL ©oaps U -
Englrin aldetyde 3081 ugfl: aae iy
Endogiifan sulfate . BOET ugfl 010 U
oo -DDT 208 UL pAo U
Endrin keiana : BOES ugll 0.70 U
Methoxychior BG&T ugil ' pse U
Toxaphene BoE1 ul 3.0 U
Volatile Oreanle Compounds by Method 8024
Date Anzlyzed . BeiniGz
WTBE . goz9 il 50 U
" Benzens 8021 ug'L pau
Telvena 8021 gl 120
Ethylbgnzens 8021 ugfl 0.8 U
Totsl Xylenes ) ©OBG21 ugiL 22U
Total VOA ' ' ao21 ugfL 08 LU

FDEF CompOAP $70077

Stint.abs Ing., L . . Page Bof2y  ifar §LuBla
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Report of Laboratory Analysis

Sunlabs Task Environmental Consuitants,
Project Rumber lnc

0D20905.02 Preject Deacnplion
' Chevran Orlando

Séptsmber 26, 2002

Sunlabs Sample Number : . 14521
Sample Designation CO-EQBLNK-2
Date Collected 815m2 0815
Paraimeters o Mathod Units Resuits

Organochloring Pesticides by EPAMethod 8081

Data Extracted 8/6/02
Diate AnalyZad 81z/02 ~-
Surregale Boen % 22 Ml
a-BHE a0t ugilL 0.04 U
B-BHC . Bbss bgiL 0.05 U
Lincane " BDBY ugfl o.om U
g-EHC . 8b&1 ugh. 0.03 U
Heaplachlar 8051 ugfl bo4 U
& |drin Boat [T o0a U
‘eptachlor epoxide ' BOBY - ougie - oS u
. «~Chierdane Y ugil 6.4 L
g-Chinrdans - 8081 ugfL g1 U
Endesulfen | BdE LR g.os U
Cileldrin gog ugl o.os U
p.o-DOE 8061 el 04g U
Endrin 805 ugll .10 U
Endssulfan 11 EDE ugll a1h U
pp'-000 BC&1 uglh 005 U
Endrin aldehyde 8081 gL 090 U
Endosulfen sufais . 8081 ugll 048 U
pp-00T ) 8031 uglt 0.1a U
Endrin kelens : 8081 ugll g0 U
Methoxychlor : 8081 ugll B0 U
U

Toxaphene 8061 ugil 2.0

Volatile Organle Ggmpeunds by Method 8021 '

Cate Analyzed. /1002
MTBE iloch] uill 50 U
"Berzena ' E024 gl 0.8 U
" Telvene go2i ugh . 12 U
. Ethylbenzensa g021 unfl 08y
Total Xylenes ‘8021 vl 2z U
Tofal VOA BOR1 ugl’ S
EDEP CompQAP §70077
Sumabisime, - o Pagadofis Pk $33WH
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Report of Laboratory Analysis

Suniabs Tazk Environmental Consultants,
Praoject Number Ing

02090502 Praject Descriplion
Chevron Oriando

September 26, 2002

Sunkabs Sample Nurnb'ar 14222
Sampla Designation CO-MW-BS
Daiec Collected : 8/3/02 082G
Parameters - Method - Units Results

Oraanpochlorine Pesticidss by EPA Method BOE1 :
Date Exiracted ' BBi02

Methoxychior ' a0E4 ) ugiL 0.0
Toxdphens . a0e1 ugil 30

Date Analyzed S/3202 -
Surrpgate . 808 i . 65

a-BHGC 80E+ Lg/l Lo U
B-BHC ROBY uglL T 005 U
Lindane aoes ugfl ’ 0.88 U
g«BHC 8D&t ugfl 0.03 U
Heptachlar 5061 ugiL 0.04 LI
Aldrn - 8081 ugtt o U
wptachlor epoxide BOE1 ugit 605 U
— ~CRlGriEns Boa1 ugll 0.1 U
g-Chiordana . soa ugrL oA u
Endesulfan | k-3 gl bGs U
Bleldrin BhE1 ugil 0.02 U
p.p-DOS - A | ugrl o1 U
Endrin - BOE il a0 U
Endesultan 1l BOE1 ol .10 4
p.p-000 ’ BOEA ugfL 0.08 U
Endrin aldehyds BOB 1 ugil : 0,10 U
Erdosuifan suifate B8 ugiL 2,16 U
P,p-D0T BOB ugil B0 U
Entrin ketone - @081 ugri oo U
i
in)

Fosl EampQAP ST0077

Sutﬂ.ahsgm. ' ' " pageiDofzy Fwe AL
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Report of Laboratory Analysis

SunlLaba Task Environmental Consulfants,
Projsct Mumbsr . Ine.

020905.02 Project Dascripticn
Chevron Orlando

September 28, 2002

Sunlabs Sample Number 14223
Sample Deslgnation o ' CO-MW-8D
Data Collectad ' §/5/02 08:55

Pdarameters Method Units Resulfs

Croancchlarine Pesticides by EPA Mathod BRE1

Drate Extrasted 02
Drate Analyzed Si1210% -
Surrcgate ADE1 b, 54
a-BHC a8 ugil 0.0d U
t-BHC - B0B1 ugil 005 W
Lindana a081 UGt 0Los U
g-BHC 2081 wgit 0.03 U
Hemtachlor BOB4 ugiL ood U
)drin BodY ugl, 004 U
spteghior spoxice §0E1 ugil o.0s U
L. oAlprdans 8081 ug'h o1 U
* g-Chinrdane BOB1 T B 1 DN
Endosulfan | : BO&1 uofl 0.05 U
Crieidrin BO&Y ugil 603 U
p.p-0CE BOB1 ugll tio U
Endrin | . Aogq gl oo U
Endosulfan Il 8081 ugl Do U
p 00D andi g o8 U
Endrn aldehyda EDA1 L ni0 U
Endesulfan sulfate 115 uplh N R LT
p.p-0DT BO&1 ugiL 010 U
Endrin ketone 8081 ugfl 010 U
Methoxyehlor . 8051 ugfl D.10 W
)

Toxaphens BOK1 weil a0

FBEF CathpOAFf 870077

StiiiLabs nc. : : Page 11 of 23 Pue ELLGHIN
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Report of Laboratory Analysis

. Suniabs Task Environmental Consuitants,
‘Project Numbar tnc.
02090502 ' Frpject Descripiion

Chevron Orlando

" Septémber 28, 2002

Sunlabs Sample Number | . 14224
Sample Designation . CO-MW-9D
Date Collectad 8/5i02 0%:30
Paramaters Mathod Units Resulis

Organgchlorine Pestisides by EPA Method 081

Date Extracted /a2

Dats Analjzad #1210z -
Surrnpate BGET % E0

a-BHC 8084 g/l .08

b-BHE B0E1 g/l f.38

Lindene 80UE1 ugit 0.61

g-BHC . BO&1 ugil 0os U

Heptachier &081 uglL 0.4 G

Bl anat wgiL 0.04 U .
‘eptachior epoxide 8081 ugiL 0.05 U

-Chlerdane ane1 uglL T

" g-Chigrdans . 2081 gl o1 U

Endosuifan . BOE1 ug't d05 U

Disldrn BOE1 vgll Dok U

p.p-DDRE _ : BhE1 gl - oo U

Endrin i BOST ugfl paa U

Endesulian || 1 ugit g0 U -
p.p-00D BLEY ugiL .57

EndAn aldehyde BOB1 ugiL 210 U

Endeaulfan sulfates o BOEA ugrl [N

rp-DDT 8061 ugiL odo

Endin kating 8081 gl ) iR

Mathoryehtor BOB1 ugfl 0.0 U

Taxaphane BOB1 ugfll 3,CIl u

Volatile Olrnan!c Gombounds by Method 8821

Cale Analyzed §10/02

MTBE a0z ugll S0 U
Berzene 8021 ugll bs U
Toiusne . &0z ugll 1.2 U
Ethylbenzena 021 ugiL ne U
Total xylenes 8021 ugfl 22 U
Total VDA ' 8021 ugil a8 U

FOER CompOAF 870077

Sunlahs,me. : . ) Page 12 of28 7T AW
: . S e Wil



S

Report of Laboratory Ana!ysis

_FDEP CompQAP 70077

Sunkabs Task Environmental Consultants,
Project Mumber Ine.
020905, 02 Projed! Desciplion
Chevron Orizndo
Sentermbar 28, 2002
SunLabs Sample Number. 14225
Sample Designation CO-MW-108
Date Collected 8/5/02 10:05
Paramaters ' Method Untts Results
Organochlorine Pesticidés by EPA Method 8081
Diate Extractad B2
Date AnalyZed . Q302 --
' Surregate 2051 % B3
a-BHGC apai ugl .59
5-BHG £CBg ugiL 27
Lirdana goB1 ugiL f.28
d-3HC Bdat ugie 5.H
Haptachiar ) i gos1 = 0.4 K
&lzrin eLBEs ugfL 04 K
aptachlor epoxics BOE4 ugil 0.5 K
.  a-Chiprdans . BOB1 UL 1K
g-Chlordane BGa1’ ught 1K
Endoaulfan | e 2081 valle . 08 K
Dimbdrin 8081 gL 83K
p.p-DDE D&t ugfl 4K
E neirirt LIv]. 1 ugil 1K
Endosuifan |1 -1 Ugil 1K
v gaad upiL 0.5 K
Endrin algghyde o RO ugfl Tk
Endesulfan sulfate 081 ugf. 1K
p-00T &0E1 ugic 1K
Endrin ketona . E0BA ugiL 0.1
Methorychior Bog1r ugil 1K
Toxaphens BOB1 LiglL LK
Volatile Oroanic Compounds by Mathod 8021
Diate Analyzed a2
MTEE 8021 | ugiL 50 L
Benzang B2 gt 08U
Talusne BO31 ugil .2 U
Ethylbenzena oz uait N
Total Xylense ao21 ugit 2.2 U
Total VO& BOZY ugll 0.9 U

Sl e,

Paga 13 of 29 Mo !5 50
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Report of Laboratory Analysis

SuriLabs Task Environmentfal Consuitants,
Projest Humber Ine

02090502 Project Description

Chevron Orlando

. Septernber 25, 2002

Sunlabs Sample Number ' 14226
Sample Dasignation : o CO-MW-10D
Date Collected ) . 8/5/02 11:25
Parameters Method Units Resu!ts

Organochlorine Pestlcldes by EPA Method 8081

Date Extracled BiBice
Daie Analyzed B 20027 -~
Surfpgata ana1 % 65
2-BHG . a8 ugil nod U
b-BHC " ghat ught- 0.05
Lindans : 8087 Ll 0gs d
4-BHG BOB ugi Q.02
Heptachlor 8084 giL a.0n4 U
Bidrn 8084 gil D.0& U
‘aplachlar epoxids 808 ughe o.05 U
e ~Chlerdans 8081 . Ui oAU
g-Chlordans BO& uif o U
Endozyifan | 8061 ugil ons u
Dlsldrin anei - Uil 0oz U
p.p-DCE Bd1 ugiL - 0.0 U
Endrin B0&1 ugiL oio U
Endosultan I Ly ugiL o0 U
p.p-D0D 8081 ug 0.05 U
Endrin sldahvda BOE1 uglt 0,10 U
Endosulfan sulfats SDEN ugfl a0 U
P DO 8081 ugit o0 U
Endrin ketons - BogA uglL R[N
Mathoxychlor BO&Y ugi g U
u

Toxaphisng BoB ugfl 3.0

Volatile Organic Compounds by Method 8021

-Date Analyzed . gz

MTEE . ’ ap21 ugit o U
Banzena a0z ugil pau
Tolens £D021 ug/l 1.2 U
Ethylhenzans E21 upl oed
Tutal Xylenes , 802! ugil 2g U
Totel VCA . ge21 ugil a8 u

FDEF ComplAR 97077

SunLabs e, : ' Page 14 of 26 um. PHHm 00
. ad v o



Report of Laboratory Analysis

Sunlabs Task Environmental Censuitants,
 Projast Number ine.
02090502 ) Project Dasciptiot

Chevron Orfandg

Soptember 28, 2002

SunLahs Sample Numbér. ' : ‘ 14327
Sample Designation - ' COMW17
Data Collected B/5/02 12:00

Parameters Mathod Units Results

Organochlorins Pestlcides by EPA WMethod BO81

Date Extracted S/BI0E :
Date Analyzed ari2&2 .-
Surrogate B0& &% T
s-BHC BRE1 upiL 1.6
REHG 2041 uoiL 1.3
Lindans B0R1 ugil 037
g-8HC goa1 ugit 10
Haptaghlor a084 ugil . D4 K
%idrin 8DEA ugfl 04 ¥
ptachlor epoxice bok ugiL 05 K
v .Chierdane BO&1 ugfl 1K
© g-Chlotdane 0% B ' gl i K
Endosulfan] = . 8051 ugfl 0E K
Digldrin ’ 5081 LGl 03 K
p.p-DOE * o BDE1 uglL 1K
Endoin BLE uglL 1K
Endasultan |f 8081 uail 1K
pp-00D 801 ugfl. 05 K
Endrin aldahyde ‘atB1 ugil 1K
Endosulfan sulfaie goB1 ugil 1K
pp-D0T ' BD8 1 ugll 1K
Endrin katone : 8084 uglh - 1K
Metnawyihior BOS1 ugil 1K
Toxaphena (lel-3: upfL 30 0K

Volztile Oraanic Gompounds by Mathod 8021

Diate Analyzed a/10/02

MTEBE &021 vgll LA
Berzens _ _ BD21 ugll’ 8.5 U
Taluene : BD24 ugil 12 U
'Ethylbanzens ’ an21 s ga U
Tetal Xylanas an21 wgil 22 U
Total VOA : Boz{ ugll 0o U

FDEF CompQAP BP007T

Suunt abs . ' ' Page15of28 R Bi3e R
' il b e



Report of Laboratory Analysis

Sunlabs Task Environmental Consultants,
Project Humbar Ine

020905.02 Project Deseription
Chevran Crlando

September 28, 2002

SunLat:;'s Sample Number 14228
Sample Deslgnation - ' CO-MW-15
Date Collected ) G/5/02 13:45
Parameters Mathdd Units Results

‘Organechiorine Pesticidas by EPA Method 8081

Tl pitsdaunt eeinira

Date Extraciad ' =X <Fia I
Date Analyzed B2 it
Surrogats a0at 9§ g2
a-BHC BO&T ugfL 813 o *
b-BHE ) B0G ugiL D20 :
Lindane 80ET ugl Los U
g-BHC aos1 Ug’.l'L 032
Hepfachior 081 ugiL ooa U
Aldrin 06 1 ugfL n.o4 U
‘sptachior epsxide 8Ca1 ug | 0.Os U
e s-ohlordane gpat’ ugL o
gl hlgrdane - BDBY ugiL 04l
Endasulfan | EoE1 ugiL . pos U
Dialdrin §081 Lol b.oa U
5,p-O0E 8081 =L oAl U
Endrin ane1 [Flali pib U
Endosulfan 1i ) 8081 vall R 1IRN
pp-DDD BOE1 wgfl nos U
Endrin algzhydes 8381 ugh pio U
Engdosuifan sulfaie 8081 ug/L oo U
p.e-ROT B0 ugi ELN]
Endrin keions . BOBT gl p1o U
Nigthoxyehldr ' CER UG 0.0
Toxaphane BOE ugiL 30U
Votstile Organic Compounds by Method BO21
Cate Aratyzad sHpmg
MTBE - : . TR LGl 50U
Begnzene ’ B021 g/l oeu
Toluene 8021 uafl 1.2 U
Ethyiberzena 8021 ugiL g8 u.
Total Xylanes 8021 ugiL 2z U
Totd! VDA ) ] gaz1 gt 0.8 0
] _ FDEP CimpQAP 970677 ,
Sunkats . - | Bage 6ot 20 P DUES0



Report of Lab_oratofy Analysis

Surilabs Tatk Environmental Consultants,
Project Number Inc.
020805, 02 Project Description
. Chevron Ortando
September 26, 2002
Sunlabs Sample Number 14229
Sample Designation Co-MW-iD
Date Collectad 9/502 14:95
Parameters Method Units Results
QOroganochlorine Pesticides by EPA Method 8081
Date Extracied BiE2 :
Datz Analyzad G422 -
Surrcgale eona1 | % g1
a-BHC . BDAt ugfL 1.3
b-BHC anaq ugll 0.83
Lingara 8081 ugll 0.5 K
d-BHC a081 ugll 24
Heptachinr goa1 . ugl 04 K
" Bldrin aoed gl 04K
splachlor epoxids goad ugll 06 K
. a-Chlordans 8051 ugiL 1K
g-Chiprdane B0E gl 1K
Erdostlfan | 8081 ugie G5 K
Dieldrin 8081 ugh 0.3 K
pp-DOE BOB1 upiL 1K
Engin a0s4 gl 1K
Endeaulfan || ' BOS1 ugi 1K
pip-DDD anut upl 0.5 K
Endrin al¢ehyde ang« wal iK
Erdosulfan sulfate aps ugi 1K
pp-p0OT BGE1 ughL 1K
Endrn kelang - goB1 ugil 1 K
Methexychior e ugle 1K
Toxaphens _ E021 ugi MK
Ve!atile Orgariie Compounds by Method 8021
Date Analyzed ' . 811003
MTBE 8021 ‘ugll g0 U
Eenzane . Towck! ugil 4,5
Toluers 8021 g/l -
Ethylbenzena . a0 ugil &1
Tatal Xylenes . BOZ1 bl . BB
Total VOA Bozy . ugl 131.8
FOEP CompQAR §70077
SuLabs fne. Page 17 of 28 “Trte Bz ML
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Report of Laboratory Analysis

Sunlans . Task Envirbnmantal Consultants,
Project Humbet Ine. .
020905.02 Project Descriptioh

Chewron Orlando

Saptember 26, 2002

Sunlabs Sample Number 14230
Sampie Designation CO-MW-131D
Date Collectad 8502 14:20
Parameters Method Units Resulis
Organochlorine Pesticides by EFA Méthod 8081
Date Extractad einthi
Date Analyzed ' Br1215% ~-
Surrogate BB % &9
a-BHE [helig ] ugll 1.8
b-BHC : B081 ugl 1.0
Lindana a0A1 vgil 0.8 K
g-BHC anat ugfl 2.5
Heplachlor apat ugil D4 K
Aldrin . BOE 1 ugil H4 ¥
sptachlar poxida BOB1 upil 0.5 K
. ~Chisrdene . BOBA ugit 1K
g-Chiordane 8084 U TR
Endosulfan | ' 80817 ugll | 0.5 K
Cleldrin - 8081 ugiL S 05K
p.p'-DOE BOB1 ugih 1 K
Endrin ' BOB1 gl 1K .
Endesulfan 11 : aoe1 ugfL 1K i
pre-D0oD a081 ugfl 05 K
Endrn aidehyde 2581 ugrl 1K
Endosuifan sulfate enat uph. M
p.e-00T EE31 ugl i K
Endrin ketong BO&1 - ug/l 1K
Mathoxychlor 2081 ugil 1K
Toxapheria 8051 ugiL 20

\elatile Organic Compounds by Meihad 8021

Date Analyzed - gHi0/02
MTHE BO21 . ugll. B0 U
Benzane - a0zt Sugll 4.7
- Tolusre ) an24 ugtl iz U
. Eihybenzene an2y upiL 40
Total Xylenes . ap21 ugf E3
Fotdl VOA anz1 ugl 127.7

FDEP CompQAR 870077

Suplahs fnc. Page 1B 0f23 Ame iU HT
. g PRlanldario



Report of Laboratory Analysis

SunLabs Task Environmental Consultants,
Project Number Inc.

020905.02 Projact Degéripticn

Chrievron Orlando

Seplember 28, 2002

kMg

Sunlbabs Sample Number 14231
Sample Designation CO-MW-25
Cate Collacted 8f5/02 15:00
Paramsters Method Units Resulis
Organochlorine Pesticidas by EPA Method B0&4
Date Extracted /802
T Dale Anzlyzed 8/12/02 -
Surrcgste 8081 ) 58
a-gHC . 2081 uafl 0.04 U
B-BHC 208 ugil Qs U
iindane ahed ugll 0405 U
&-BHC 8081 - ugiL a3y
Heptachlor EDE1 gl 0.04 U
Aldrin BOB1 valy D04 U
spfachior mpoxide BOE1 ugd D05 U
- Chldrdane BOE ugll RV
" g-Chlprdane BOE1 ugll o
Endosulfan | 0B ugll B.6s 1
Biaidrin £ae1 [F- LN oo3 L
pp-D0E BDE1 ugl. 00 U
Endrin BOEA g pAc U
Endosuian (| BCE1 -8 g2 U
=¥-aln] 801 " ughl 6.o5 U
Endrin aldehyce B0e1 will DAo U
Erdasuifan sulfate 8C81 vpdl 010 U
p.p-DOT srgt1 ugil 0,10 U
Erdrin keiorg 8oET -18 Q.10 u
Kethexyehlar 8081 upil giou
Toxaphana 8081 | il 3.0 U
FDEF CompaAP §T0077
Stlahs, e, Pagé 19of20 Py LU
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Report of .Labora'tdry Analysis

Gunlabs Task Envirgnmental Consultants,
Project Number Inc.

0209 9502 Project Descriplion
. ' Chavroi Orlando

Beptember 26, 2002

.

SunLabs Sample Number 14232

Sample Designation ’ CO-W-:ED'
- Date Collectad af5i02 15:25

Parameters Method Unlis Results

Oraznoghlorine Pesticides by EPA Method BD81

Date Extractad T3
Date Analyzed : ' Be2f02 ~
Surrogate Bigi - %, ag
a-BHC 8081 uglt God U
B-BHC 8081 vl 0.12
Lindamm BOET ugfL Q.05 U
#-BHC BUE1 ugh 003U
Heptaghior . BO8d ug/L 0.04 U
“letedn BUB1 ugid 008 U
aptachlor epoxide a8 ugll gas U
L. -Chigrdane Bog” LglL LERE
g-Chordans : 8081 ugiL gau
Endosulfan i . BOS1 . i nos U
Dieldrin BO&1 ugit o.oE U
pe-DDE fo& wgfl 040 U
Endrin © BOBY gl 040 U
Endcsulfan |1 8oB1 upfL oo U
p.p-DOD . EOB1 ugiL D05 U
Endrin aldakyos BOB1 ugil oo u
Endoguifan sulfate - &081 wall 00 U
p.E-DCT ' BOE1 il 00 U
Endrin ketone 8081 upl a10 U
Methoxychiar ans : uois g0 U
Toxaphere BOE1 LpfL 30U

FDEP CompQaPR 370077
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Report of Laboratory Analysis

Sunlabs Task Environmental Consultanis,
Project Numbar e

02090502 Froject If)as_cribtim;
Chevron Orlando

September 28, 2002

Surl.abs Sample Number 1423

Sample Designation QO-MW&!S
Date Collactad /502 16:05
Parameters Wethed Uniits Rasults .

Oraanochiorine Pesticides by EPA Method 8081

Blate Extracted /a2
Dete Analyzed ) 8MZz .
Surrcpata : goat % B&
a-BHC BOAY upl 0,21
BEHC 8081 upl .24
Limdane . Bopf gl ©.05 U
4-BHC Bogq g 0.16
Heptachlar Boat uph 0.04 Y
&ldrin B0A1 ugll 0.04 U
2ptachior spexide 2081 ugll 0.05 U
w ~Chiordans abei Lot LU
g-Grlordane ' aoe ugll 01U
Endosuttan | BGE1 up/L .05 U
Dieldrin Boat uglL Co3 U
p.p-BOE - QBT upfl. o U
Endrin ade1 Ll 0HA0 U
Eridosulfan || . B0E1 ugfl. 0.40 U
p.p-00D . 3631 gl g.05 U
Endir aidehyde 2081 ugll 0.0 U
Endosuifan sulfate 8081 ugfl oo U
p.p00T B0EA gt o0 U
Endrn ketcns 8081 (. 0.0 U
f=thaxyehlor BLB1 ‘wgfl .10 U
Taxgphens ' 2081 vall an U

Yolatie Orgaric Compounds by Method 8021

Diete Analyzed ’ 8M10/02
MTRE ~ ) BOZ% Lgil : 54U
Barzens BozZ1 ugll 5.3
Toluene ' g0z uglL 12 U
Ethylbenzane 8021 ugil 5.7
Total Xylenes 8021 gl X 11
Total YOA Bl Lgfe 22

FDEP Cump QAP §70077
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Report of Laboratory Anafysfs

Sunlatis Task Environmental Consultants,
Projact Mumber _ . e,
020905.02 Project Descriptien

Chevron Orfando

September 26, 2002

SunLabs Sample Number _ 14234
Sample Designation CO-MW¥-1035
Date Collected ' B/5/02 18110
Parametars Method Units . Results

Organochlorine Pesticides hy EPA Method 8081

Datm Sxtractas oroe
Date Analyead . BM1Z/02 -
Sumapate BOBi % : 43
8-EHC 80B1 umll 0.8
B-BHE EOB1 ugl - .13
Lindane Bog1 uil Bos U
g-BHC QB ugl 013
Heptachlor BOB1 ugil 04 U
Algin 80e1 ©ougil Do U
sptachlér abexide 80E1 -18 008 U
. Shlordane BQEB1 ugil SR IRT) ’
" g-Chlordang BOB1 uglL 41y
Endeaulfan | . a0 ug/L 408 U
Dieldrin ' BOB1 gl 0.03 U
9.5 0DE BOE1 ug/L 0186 L
Endrin £081 18 010 L
Endasulfan LI EOBA ugh 010 U
=p-R00 8081 ugll Qg U
Endrin aldehyoe BDB1 g o0 U
Endodulfan sulfate BABY Tf-18 a.1p U
pp-0OT BOE1 ugh .10 U
Enrdrin ketone B ugfL 010 U
Methoxychitor BO31 ugh. of0 U
 Toxaphene )3 | ugi 3.ou

Volatlle Organic Compounds by Method 8021

Diate Analyzed . 1oz
MTBE . BO21, ugil 50U
_ Bengene ' Boz1 | ugis 57
Taluenz &0z1 ug/l 1.2 U
Ethylbenzens 8021 ugil 4.4
Total Xylénas Boz1 ugfL 8.5
Total VOA Bd21 ugh 18.8

FDEP CompRAP 970077
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Report of Laboratory Analysis

SurLabE Task Enviranmental Consultants,
Prajsct Number Inc

- 02‘:‘99502 Projact Deserlption
- Chevron Orlando

Seplernbar 25, 2002

SunLabs Sample Numbér ' 14235

Sampiz Dasignation Travel Blank-2
Date Collectad i
‘Parameters o Method Units Fesllts

yolatlle Orqariec Comppunds by Method 8024

Date Analyzed 8002
MTBE . . Bb2e ugil 5.0 U ~
Benzene . 8024 ug/l 0B U
Teluens ’ Bz ugil : 1.2 U
" Ettylhenzena Bc21 ugil og U
Totel Xylenes 8021 gl 22 U
ToRl VoA B0z LgiL oq U

EDEF CompQAFP 370077
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Report of Laboratory Analysis

Sunlabs Task Environmental Consultants,
Projact Number ine

02990502 éro]er.:t Dagrripiion
Chevron Orlando

Septernber 28, 2002

SunLabs Sample Number ' 14236
Sample Designation CO-EQBLNK-3.
Date Collected BIG0Z 09:35

Parameters Mathaod Units Results

Orgapechliering Pasticides by EPA Wethod 8081

Data Extractad arefb2.
Daie Analyzed . S : g2z -
Suprrogate BOB o Ba
a-3HC aca1 ugih 0.0& L
B-BHC ' Finl: 3| uglL 005 U
Lirdans a0 ugfl g.05 U
d-BHC BoRs ugfl .03 u
Haptaghlor Bo2A ugil o.od U
4[drin ansd ugiL 604 U
sptachior epexide &0E1 ugrL pos U
., Chiordane ghed ugll &1 U
g-Chlerdane anan ugfl HRIRY)
Endmsulfan | 081 ugfl g.os U
Dieldsir BOE1 uafl o053 U
p.p-COE BOB A ugil DAl U
E ndrin sce1 uail pin U
Erndegulfan il gocEn -’ ugil R IV
p.p-DRO ' 8081 . up/l p.os U
Endrin aldehyde 8081 gk .50 4
Endasulfan suitate BOEY ugfL 0.0 U
p.p-B0T 8081 ug/l oD W
Endfin ketone 2081 ugfll 00 U
Methoxychlar 8061 ugfl, - QAo
Toxsphana ' EDSS ugfl g
Volatile Orgaric Compounds by Method 8021
Diate Analyzed grooz
MTBE BOZ1 ugi 50 U
Benzens . BD29 g 0y U
Toludne Bd21 vgil 12 U
Ethyfenzene _ " 8021 ugh 08 U
Total Xylenes Boz1 uglL 224
© Total VOA BDZY ©ough, pau

. FDEF CompQAP 970077
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Report of Laboratory Ana!ysis

SunLabs Task Enviranmental Consultants,
" Profact Number Inc .

02090502 Froject Description
Chevron Oriando

September 26, 2002

Sunlabs Sample Number 14237

Samipie Designation CO-hMW-30
Date Collected . _ S/8/02 09:40
Piramsatars Method Units Results

Drganochiorine Pesticides by EFA Method 8081

Ciate Extracted 2402
Data Anafyzed B/1202 e
Surrogate 2084 % e
2-BHE BOSY LgiL .04 U
h-BHC B0E1 ugil 0.08
Lincans ) ang ugfl . bos U
d-BHC BOE! ugil 0.0z U
Heptachior BOS1 ugfl 0.04 o
Aldin - dsd ugit 0.04 U
yptachlar epaxide goe ugtt 0.05 U
. -LChlerdane BOET ugit 0.1 L
g-Chiercane E0E1 ug/L o1 u
Erdosuifan | BOS Y ugil B.0s U
Dileldrin 8081 ug/l 603 U
p.a-DOE BDE4 ugiL 0.10 U
Endrin 808 Lg/L o.4C U
Endasulfan |1 and1 Lo/l 010 U
p.p-DOD 8051 =i 9.08 U
Endrin aldehyds BO&1 ugll 210 U
Endasulfan sufate BOS" ugfl GAo W
p.o-DOT : 8081 ugll &0 U
Endrin kelone 8081 ugll 010 Y
Methoxyehlor " BOB1 wgiL bR
Toxaphens SOB1 ugil 30U ’

Volatile Organic Compounds by Method 8021

Date Analyzed - SM1002
MTES ' EQ21 ugiL 50 U
Benzena EO21 ugil. 0g U
Toluene BOZ1 Lgil 1.2 U
Etrylbanzane Boz21 ugiL a8 U
Tolal Xylenes BO21 ugil 22U
Total VOA o2t ugfi 0.8 U
_ FDEP CompQaF §T0077
Sl aks fme, : : Pape 25 0f 23 U ¥i1d8 54
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Report of Laboratory Analysis

Sunlabe Task Environmental Consultants,
Project Numbar Inc.

0 2090 5 0z Projest Description

Chevron Orlando

Septembar 26, 2002,

SunlLabs Sample Number - f4238
Samp'e Designation . CO-MW-48
Dats Collectad 9552 10110
Parameters Mathod Units Results

Organochlorine Pesticides by EPA Mathod 8081

Dale Extracted a/9/02
Date Analyzad . 21202 -~
Surrogats BOB1 % 143
z-BHC BB uni 1.5
E-BHC BOB1 ugl £2
Linderne BOBA ugll DS K
¢-BHC anstl ugh 3z
Hepiachlor BoSt gL 04 K
Altiin ©oaks] ugfL 04 K
‘apiachlar epoxide ana vl 05 K
—hiardane 8081 ugsl 1K
" g-Chiordane aoad ugil 1K
Endosulfan | ap&1 uafl - b8 K
Diefdrin 2081 ugil 03K
0.p-DDE BOA1 ugiL 1K
Enerin BO& ugiL 1K
Encdsulfan B80S . ugit 1K
gp-000 B0&1 ug/l 0.5 K
Engdrin aidshyds . BO&1 ugll 1K
Endasulfan sulfate anai ugdl 1K
p,p-0OT a0&1 ugil 1K
Endrin ketone goEt ugil 1K
Mathoxychiore a0k ugll 1K
Thxephens EWET ugdl 0¥
Volatlle Organic Compounds by Method 8021
Cate Analyzed . 90102
MTBE sozt wgil 50U
Sanzeng . - 8021 upil pE U
Toluene 8021 vl 2 U .
Efhylbenzene 8021 v/l e b
Total Xylenes i 2021 ugil 2.2 U
Total WOA BOZ1 ugil 0B U

FDER CompQAPR §7007T
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Report of Labora tory' Analysis

SunLabs Task Environmental Consultants,
Freléct Numbar lne. "
020905 0z : Project Destriplion

Chevron Orlando

September 28, 2002

Sunblabs Sample Number 14230
Sample Designation : CCO-MW-1045
Date Collected a/EMmz 1013
Parameters Meathed Units Resulis

Oroanochlofing Pastic!ldas by EPA Maethod BOBY

Dale Extractad . : 8/8/02
Date Analyzed : ’ ' 1302 -
Surogate 8081 % 106
3-BHC BB ugiL 24
b-BHC 8081 ‘ugfl 8.5
Lindane BOEY ugh ' 0.5 K
d-BHC BB gl 3B
Heptachior - . BOBY ugfl 0.4 %
Algrin Eaet ug 0.4 K
sptachlor epgxide &0E1 Uil 0.5 K
. hlardzne agsl ugil 1K
" g-Chlordane EDE1 ugfL 1K
Engosuifan | £c81 ugfl 05 K
Ciialgrin angy ugfl 0.3 K
pp-DDE LiLel R ugfL 1K
Endrin e uefl 1K
Endosuttan Li &0a1 ugflL 1K
p.p-00D BB g/l 05 K
Endrin 2ldehyds BOS1 ugil iK
Erdasuifan sulfate &N ugll 1K
2 -ReT 8081 Lgfl 1K
Encrin katone BO&T ugll f 1K
Matherychior BOBT upil 1K
Toxaphena BOBT usfl 30 K
Vplatile Organic Compounds by Method 8021
Daie Analyzed S0z
WMTBE ) ’ BD21 vgiL . Lol
Banzens ) BO21 Lgi 4R IN
Taluene Bzt ugil 12 U
Ethylbenzenra 3'02:1 ugfl L Ra U
Trhal Xylenes E021 ugll 22U
Total vOA ) 8021 il oy u

FOEF CompilAFP 870077
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Report of Laboratory Analysis

SunLabs Task Environments! Consuifants,
Profect Number ine. .
UZGQ 05.02 Pradject Description

Chevron Orlando

Septernber 26, 2002

Sunlabs Sample Number 14240
Sample Designation . COMW-AD
Date Collected : 8/8/02 10°5B

Parameiars Melrthcd ' Units Results

Drganochlorine Pesticides by EPA Method 8081

Date Extracied ool
Date Analyzed 5302 ~-
Surrogate 2081 % 7O
a-BHC BOBT Uyl 2.2
B-BEHC 808 ugil 2.2
Lingane . -ty l:3 | Lighl 0.5 K
d-BHS . 8081 ugll. - 4.5
Hestachlor ©apBY wgil D4 K
Aldrin N BOE1 ugfl 0.4 £
sotachlor epoxide g081 ugdl 7

_ Zhlerdans T8 | ugil 1K .

* p-Chlordane EDE up/l 1K
Endaszulfan | R g/l 05 K
Olmligrin £089 upf 0.3 K
p.-DOE 5081 ugil T K
Erdrin £081 ugh, 1K
Endasilfan 13 ' B84 ugll T K
p.p-DDT E081 wgil 0.5 K
Endrin eldahyde © anat ugil K
Endosulfart sultate - el4) ug/l 1K
p.p-DOT . Bp&Y ugil 1K
Endrin ketong BOBT ugiL 1K
Methoxychior Boaft ugiL 1 K.
Toxaphens BOa1 ugfl 30 K
Volatile Orgarile Compounds by Method 8021
Date Analyzed onQioz
WMTBE 8021 ugil 28K
Benzene BOZ ugit 14
Toluene ' 8021 il Bk

. Ethylbenzena BO21 -1 120
Tatal Xylanas 021 | ugfl 330
Tatal VOA, ’ . a021 vpil 454

FDEP CompQAP BT0077

Smlabs e, . - . ' Page 28 of 28 Muw 4188 G
_ WS

A e kG



Report of Laboratory Analysis |

Surlabs Task Environmental Consultants,
Project Number inc

02 U 995 . D 2 Froject Description
Chevron Oriando

September 26, 2002

L . Fooinofes . ’
Les Laboratewy Conitrpl Sample
LEsD Leboratory Control Sampie Duplicats
MB Method Blank
LEN Matrix Inferferenca
M5 Matrlx Spike -
MSD Matrix Spike Duplicata
RED Relative Pajcant Difference
FOEP CompQAP 870077
Em}_ﬂhsllmr Page 28 of 25 it 4l I 1] -
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